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LETTER OF TRANSMITTAL. 



U. S. Department of Agriculture, 

BlOIXXSICAL SUR\'EY, 

Washington, D. C\, July 27, 1907. 
Sir: I have the honor to transmit herewith as Bulletin No. 30 
of the Biological Survey, Part I of a report on the Birds of Cali- 
fornia in Relation to the Fruit Industry, by F. E. L. Beal. Fruit 
raising in California is a great and growing industry, and the relation 
birds bear to it is important. The investigations embodied in the 
present report were undertaken with a view to the accurate deter- 
mination of the economic status of every species of California bird 
that inhabits orchards, in order that it may be possible for the fruit 
raiser to discriminate between friends and foes; and for the added 
purpose of suggesting remedial measures for the protection of fruit 
from destructive species. As expected, the strictly insectivorous 
birds prove to be almost wholly beneficial, by far the greater per- 
centage of the insects eaten by them being injurious kinds. They are 
hence allies of the orchardist and their presence in and near orchards 
should be encouraged in every way. Of the species addicted to fruit 
eating, not one was found to make its diet wholly, or even chiefly, 
of fruit; and the fruit eaters, w^ith possibly the exception of the 
house finch, are found to feed upon weed seeds and noxious insects 
to such an extent as to fully offset their destructive propensities. 
Respectfully, 

C. Hart Merriam, 
Chief, Biological Survey. 
Hon. James Wilson, 

Secretary of Agriculture. 
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BIRDS OF CALIFORNIA IN RELATION TO THE FRUIT 
INDUSTRY-PART I. 



INTBODUCTION. 

In response to numerous complaints from fruit growers concerning 
depredations by birds in orchards and vineyards in the Pacific coast 
region, investigation of the subject was undertaken by the Biological 
Survey several years ago. In conducting this investigation the 
writer spent about nineteen months in California, inchiding the fruit 
seasons of 1901, 1908, and 1900, during which time he visited the 
most important fruit-growing regions of the State, inspected hun- 
dreds of orchards, and interviewed many fruit growers. Kindness 
and courtesy were everywhere met with, and every facility was ex- 
tended by orchardists for the acquisition of information, even to a 
suspension of the customary rules with regard to trespass and shoot- 
ing on private grounds. In addition to the knowledge gained by 
field observations, stomachs of all the s[)ecies of Pacific coast birds 
economically valuable have been colletited, examined, and their con- 
tents recorded. 

When depredations are so widesj)read and involve so many differ- 
ent species of birds, a thorough knowledge of the nature and extent 
of the damage done and of the attending circumstances is of great 
importance. Next in importance is a knowledge of the conditions 
that obtain in fruit-growing regions where depredations by birds do 
not occur. This information should enable tlie fruit grower to adjust 
conditions in his own case so as to mitigate if not wholly prevent 
the evil. 

In the following pages much stress is laid on the nature of the 
yearly or seasonal food of some of the more important species of 
birds, since it often happens that certain birds are more or less harm- 
ful to a particular crop of fruit, and yet the year through, all things 
considered, do more good than harm. It must not be forgotten in 
this connection that there are very few birds whose habits are wliolly 
beneficial. Most of them are neither wholly beneficial nor wholly 
injurious. They are beneficial at some seasons and injurious at 
others. In some localities they are deservedly praised for benefits 
conferred; in others the same species are condemned for destructive 
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8 BIRDS OP CALIFORNIA AFFECTING FRUIT INDUSTRY. 

habits. With the evidence all in, it is usually possible for the farmer 
to properly estimate the status of any given species with reference 
to his own farm and his own interests and to adopt measures 
accordingly. 

It can not be too thoroughly insisted that sound public policy 
everywhere forbids the destruction of birds on a large scale for the 
purpose of protecting orchard fruits. Wholesale slaughter of birds 
in the supposed interest of the orchardist is fortunately rare and 
often proceeds from a mistaken idea of their economic relations. 
When it is understood that the damage by a certain species is local 
and exceptional, that the birds in question are on the whole bene- 
ficial and that their destruction will be a loss to the State, the 
farmer and the orchardist are usually willing to adopt less drastic 
measures in defense of their crops and to spare the birds for the 
sake of the general weal. 

STATUS OF BIRDS IN NEWLY SETTLED REGIONS. 

WTien a new country is settled, large areas are plowed and brought 
under cultivation. In the process great numbers of native shrubs, 
weeds, and grasses are destroyed, and various new and exotic plants 
and trees are substituted. Coincident with this change in the vege- 
table life, and as a necessary consequence of it, great changes in the 
conditions and distribution of animal life take place. Some species 
are restricted in distribution and greatly reduced in numbers, or even 
exterminated, while others become more abundant and more widely 
dispersed. The reduction in numbers may occur from actual killing 
by man, from the destruction of natural breeding sites through 
clearing, and from a diminution of food traceable to the same cause. 
The results are exactly the opposite when cultivation and planting 
afford a more abundant supply of food, greater facilities for breed- 
ing, and better protection from enemies. The natural result of such 
conditions is a marked increase in number of the favored species, 
and this increase probably explains the great devastation of crops 
by birds that occurred on the Atlantic seaboard soon after the first 
settlements, and then successively in the States to the westward as 
these were gradually settled. 

The early days of agriculture in California offer an interesting case 
in point. When the nativ^e grasses and weeds of the fertile valleys 
were destroyed to make room for grain, many species of birds, 
notably blackbirds and quails, were suddenly deprived of their natural 
subsistence and in place of it were supplied with an abundance of 
new and nutritious food. Naturally they preferred the cultivated 
grains (wheat, barley, and oats) to the wild oats (Are7ia fatna) upon 
which they had largely depended. Still later, when many of the 
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INTRODUCTION. 9 

grain fields gave way to extensive orchards, which gradually crept 
up the hillsides and into the canyons, other species of birds began 
to utilize the new kinds of food and also the safe nesting sites 
afforded by orchard trees. Species that previously attracted little 
attention soon increased in numbers because of the increased food 
supply, additional facilities for nesting, and the protection afforded 
by man, who killed or drove away their natural enemies. As a result, 
some of them suddenly became of great economic importance, owing 
to their increased numbers and destructive habits. 

MIGRATION OF BIRDS. 

Owing to ita extent and varied topography, California is rich in 
birds, both in species and individuals. Here altitude and topog- 
raphy, as well as latitude, govern climate. This fact leads to many 
p>eculiarities in distribution and complicates the study of birds in 
their economic and other relations. The movements of birds, too, are 
more complex than in the eastern part of the United States. The 
regular migration north in the spring and south in the fall, which is 
the rule over the greater part of the country, is here supplemented, In 
the case of many species, by a migration from the mountains, where 
they breed, to the valleys, where they winter. Besides the regular 
migrations, at times remarkable incursions of a single species take 
place. Such was the flight of mountain tanagers (Piranrja ludo- 
ciciana) in the valleys in May, ISOf). In several parts of California 
these birds appeared in immense numbers in localities where pre- 
viously they had been rarely observed. Their appearance coincided 
nearly with the ripening of the cherry crop, to Avhich in some places 
they did much damage in spite of the fact that great numbers of 
them were shot. 

CAUSES OF DEPREDATIONS BY BIRDS. 

The failure of customary food supply sometimes leads birds to 
forage upon crops which they do not commonly eat. This may be 
the explanation of the depredations of robins in the fall and winter 
of 1900-1901, when thousands of these birds pillaged tlie olive 
orchards in Santa Clara Valley, the region about Santa Barbara, and 
other parts of California. In that year it was as much as the olive 
growers could do to save part of their crop. Since then no case of 
excessive loss of olives has been reported, though occasionally some 
damage has been done. 

The amount of damage inflicted by birds upon a crop often depends 
upon the surroundings. In the case of orchards in the midst of a 
treeless plain depredations are mostly confined to such birds as nest 
in them, but they may be visited and damaged by others during 
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10 BIRDS OP CALIFORNIA AFFECTING FRUIT INDUSTRY. 

migration. On the other hand, fruit grown near or in brushy can- 
yons or on wooded hills is taken by birds that live in such places ; or 
a stream flowing through a region of orchards may harbor in the 
shrubbery on its banks many birds that do not live in the orchard 
itself. 

Hence depredations by birds may arise: (1) From the settlement 
of a region and consequent introduction of new crops, accom- 
panied by a diminished supply of natural food, destruction of ene- 
mies, and a general change of natural conditions; (2) from failure 
of the normal food supply, causing migration in search of food, or 
an attack upon some product which the species does not usually eat; 
(3) from proximity to a particular crop, in which case the bird natu- 
rally eats that which is most available. 

CONDITIONS IN CALIFORNIA COMPARED WITH THOSE IN THE EASTERN 

STATES. 

Before proceeding to a consideration of particular birds, one point 
should be specially noted in connection with the subject of the rela- 
tion of birds to fruit in California. Those parts of the State where 
fruit is grown are not so well supplied with wild fruits on which 
birds feed as are the fruit-growing areas of the Eastern States, or 
even of those farther north on the Pacific coast. While California 
has an abundance of wild berries which serve as food for birds, they 
do not commonly grow near orchards and vineyards. 

In the Eastern States a plentiful supply of fruit, as acceptable to 
birds as the best products of the orchard or garden (perhaps more 
acceptable), is usually present in pastures and along roadsides, so 
that it is only where wild fruits are exterminated by cultivation that 
birds are forced to eat cultivated kinds. So abundant is wild fruit 
in some regions, as in the United States east of the Alleghanies, that 
it is safe to say that thousands of bushels of blackberries and rasp- 
berries which grow wild everywhere annually fall to the ground and 
rot, in spite of the fact that great quantities are gathered and eaten 
by man as well as by birds. The same is true of bhieberries (Vac- 
cinium) and huckleberries (Gaylussacia), which are so abundant in 
a wild state that in their season they appear in the markets of most 
of the cities and large towns, and are eaten in every country home in 
the region where they grow. In addition to these are several species 
of dogwood (Cormis), holly (Ilex), cherry (Prunus), Viburnum, 
and many others, all of which are freely eaten by birds. 

Although many of these fruit-bearing shrubs are represented in 
California by related species, they usually grow in the mountains 
remote from fruit-growing districts. In fact, the elderberry (Sam- 
bucus), the introduced pepperberry {Sehinm molle), and an occa- 
sional mistletoe berry are the only important uncultivated fruits 
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that appear in the stomachs of California orchard birds. On the 
other hand, in the Eastern States more than 40 species of wild 
fruits have been found m the stomachs of a single species — the 
Eastern robin. In the general dearth of wild fruits on the horti- 
cultural areas of the Pacific coast it is not surprising that when 
domestic fruits were first cultivated there the birds gave them a 
warm welcome, and the orchardist's crops suffered accordingly. 

Another reason why birds attack fruit in California more than in 
the regions farther east is the dryness of the summers, juicy fruits 
proving an acceptable substitute for water. To secure enough water 
for their necessities California birds must often fly several miles, while 
in the Eastern States localities are few in which water can not be 
obtained within a few rods. In confirmation of the theory that in 
attacking. fruit liquid for slaking thirst is sought by birds as much as 
food, it may be stated that much of the injury done to small juicy 
fruits in California, such as grapes and cherries, consists of simple 
punctures in the skin, through which apparently nothing but juice 
has been drawn. > 

PROTECTIVE MEASURES. 

It would appear most desirable that some of the available fruit- 
bearing trees, the fruits of which are of little or no value to man, but 
which to birds are even more acceptable than cultivated kinds, should 
be freely introduced into California for the protection of the orchard- 
ist. That some of them would thrive there hardly admits of doubt. 
Moms alba, the Russian mulberry, is one of the best, the fruit having 
little value unless as food for birds. All fruit-eating species are fond 
of it. Both the red and the black mulberries are equally sought after, 
but are not often planted for birds alone. The paper mulberry 
(Broussonetia papyrifera) is hardy and is a favorite bird food. Sev- 
eral species of Prunus or cherry, including the choke cherry {P. vir- 
giniana)^ and especially its western form {P, demlsm)^ the black 
cherry {P.serotina) ^Vind the bird cherry {P.penndyvanica) are of great 
value in protecting fruit crops, birds almost invariably selecting their 
fruit in preference to the cultivated varieties. There are also several 
ornamental varieties of cherries, such as the European birdcherry {P, 
avium) ^ P. pendula of Japan, and P, sphc^roearpn of Brazil, which 
are hardy, the latter in warm regions only, and valuable as bird foods. 
Both the pepper tree, Schinus molle^ and the elder, Sambucus, now 
abundant in California, are eaten by many birds, and both may be 
planted near orchards with the certainty that they will serve to pro- 
tect them. 

Another measure recommended for the protection of orchard fruit 
is a supply of water accessible to the birds. Drinking places for 
birds in every large orchard would tend to reduce the injury done to 
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fnjit. and wouid .**r\'e thfr add^ purpot* of aiiracting in^^ectivoroiis 
bird^ to the Irxaility. Bird^ iindoiiUedlv s^^lect bre^din^ pia^i^o with 
n'fer»-fi'^* to ih** (fjtiVf^uif'UCf; of forj^l and water, and a «ron>tant **iipply 
of iUf, latter altrar-t-s to the vicinity many de-irable ^peoie>. The 
inse^rti voroiis kiridr would more than pay the orchardi«rt for hi? trouble 
in their behalf by feerling upon the inject- that injure his tree>: 
while fniit-eating ^jier-ieh, like the linnet, being able to quench their 
thir-t with water, would not be compelled to resort to fruit for this 
purfxjse, ^ 

Tlie writer once (Af^rved a leaky hydrant situated between two 
rather exten-i\'e areas of orchards. The little pool maintained by the 
drip of thin pipe was almost constantly surrounded by bird^ which 
all the time were coming and going, so that the number that visited 
it each day must have Jjeen well up in the thousands. An arrange- 
ment fcrt" this purpose need be neither elaborate nor expensive, and 
would serve a useful purpose. 

REXDJU8TMENT OF CX)in)mON8. 

In relation to the destruction of crops by birds in a comparatively 
newly planted region, experience everywhere shows that after a time 
there is a paitial readjustment of conditions, so that inroads by birds 
Ixu'Aytna much less common or wholly cease. On the Atlantic side 
of the cxnitinent at the present time, with the exception of the 
ravagc;s of Ixilwlinks in the rice fields of the southeastern coast States, 
few if any easels are known of the annual destruction of crops by 
birds, while during the first half of the nineteenth century the 
Hi»vcral s[>eci(»s of blackbirds were a constant menace to grain. Pres- 
ent immunity results from the fact that increased density of popula- 
tion has destroyed the nesting sites and reduced the numbers of some 
of the most noxious birds. This readjustment of conditions is likely 
to take place sooner or later in all cases where the balance of nature 
is disturl^ed, but in most cases the process may be hastened by the 
adoption of measures like the ones above mentioned. 

DAMAGES BY -BIRDS OENERALLy . 

Study of a number of cases of serious damage by birds leads to the 
cx)nclusion that as a rule such damage is due to the concentration of 
a great number of birds within a limited area, usually of a single 
species or sc^veral closely allied ones. If the birds are seed eaters, 
they visit the grain fields and leave ruin and destruction in their path; 
if fruit lovers, they seek the orchard and play havoc with the crop. 
Instances of this kind are the raids of bobolinks in the rice fields of 
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the southeastern Atlantic coast, of the blackbirds in the grain fields 
of the Mississippi Valley, and of the linnets in the fruit orchards of 
California. It is seldom that complaints are made of birds in gen- 
eral; one or a few species are usually the culprits, the reason for 
which is evident — too many individuals of the same species in one 
locality eating the same things. But when many species are present 
in normal numbers, such a variety of tastes is to be gratified that no 
one kmd of food is unduly drawn upon. 

BIRDS THAT INJURE- FRUIT IN CALIFORNIA. 

When a fruit grower in northern California is asked what birds are 
most injurious to his crops, he almost invariably mentions first the 
linnet, or house finch ; then successively the blackbird, the oriole, the 
grosbeak, and the thrush. Or, if his ranch is in a narrow valley or 
canyon, or near wooded hills, he may place the California jay or the 
quail after the linnet as the next worst enemy to fruit. 

The writer is pleased to be able to testify to a healthy state of 
feeling on the part of the great majority of California fruit growers 
toward the bird population. While many of them stated that they 
still suffered loss, none advocated measures for the extermination, or 
even the material decrease, of birds. The feeling seems to be prac- 
tically universal that birds as a class, notwithstanding their sins, 
still do more good than harm. " We can't get along without the 
birds," was the sentiment voiced by many and really indorsed by all. 

HOUSE FINCH. 

(Carpodacus mexicanuM frontalis,) 

The house finch, or linnet, has been perhaps the subject of more 
complaint on the score of destroying fruit in California than all 
other species of birds together. This bird occurs on the western 
coast of the United States from Mexico northward to Oregon, and 
extends eastward to the western edge of the Mississippi Valley. 
Except in the mountains, it is a resident throughout most of Cali- 
fornia, but in certain parts of the northern half of the State it dis- 
appears for a few months during the winter season. In the southern 
half and in the warm sheltered valleys of the north it is always 
present. It is a hardy, vigorous species, well able to take care of 
itself and maintain its ground wherever it obtains a foothold. It is 
a prolific breeder, raising several broods in the season, and apparently 
has no enemy (except man) that exercises any perceptible restrictive 
influence upon its increase and distribution. It takes kindly to the 
presence of man, and utilizes his improvements for shelter and food. 
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14 BIRDS OF CALIFORNIA AFFECTING FRUIT INDUSTRY. 

DESTRUCTION OF FRUIT. 

Observations in orchards show that in the fruit season the linnet 
is not backward in taking what it considers its share of the crop, and 
as it spends much of the time there, field observations alone would 
lead to the conclusion that fruit was its principal article of diet. 
Examination of the stomach contents, however, proves that such is 
not the case, and when we find how small is the relative percentage 
of fruit eaten, it seems strange that its fruit-eatmg proclivities should 
have attracted so much attention. But it must be borne in mind that 
the bird is wonderfully abundant, which is one of the primary condi- 
tions necessary for any species to become injurious. 

Like most fringiliine birds, the linnet has a strong, conical beak, 
with which it can cut the skin of the toughest fruit and reach the 
pulp. "V^Tiile such an instrument is very effective in attacking fruit, 
this is evidently not the use for which nature primarily designed it. 
It is customary to divide passerine birds roughly into two groups, 
the hard-billed and the soft-billed species, the former of which are 
supposed to feed on seeds while the latter subsist upon fruit and 
insects. From the standpoint of this classification the linnet would 
appear to be most emphatically a seed eater, and examination of the 
contents of stomachs of the si>ecies confirms the correctness of this 
view. Seeds of plants, mostly those of noxious weeds, constitute about 
seven-eighths of its food for the year, and in some months amount to 
much more. In view of this fact it Seems strange that the house 
finch has acquired such a reputation for fruit eating, and it can be 
explained only upon the principle already laid down that in the fruit 
districts the bird is too numerous for the best economic interests. 
While each house finch eats but a small modicum of fruit, the aggre- 
gate of all that is eaten or destroyed by the species is something 
tremendous. 

Moreover, it must be noted that not all of the fruit destroyed is 
eaten. Only one peck from the strong bill is necessary to break the 
skin of the pear, peach, or cherry, and the fruit is spoiled; the linnet 
by no means invariably visits the same individual fruit a second time 
to finish it, but often attacks a fresh one at each meal. This is proved 
by the large number of half-eaten fruits, either on the tree or on the 
ground beneath. 

In large orchards, however, complaints against the linnet are fewer 
than formerly. Here the damage is more widely distributed and con- 
sequently less noticeable than when confined to a few trees. It is 
probable that the area of orcharding has increased more rapidly than 
the linnets, so that the proportional injury is less. At present the 
chief complainants are the owners of small town lots, where a few 
trees are grown to supply fmit for home use. As linnets are usually 
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more numerous in villages and suburbs than in the country, trees in 
gardens are often entirely stripped. 

INJURY TO FRUIT BUDS. 

It is a little singular that formerly most of the complaints against 
the linnet were that it destroyed the buds and blooms of fruit trees 
instead of the fruit itself. Thus in 1886 Mr. R. P. Chandler, of 
Riverside, San Bernardino County, wrote : 

The bird which Is commonly known as the linnet or crimson bouse finch, has 
been observed to do great Injury to the apricot crops of this se<'tlon by feeding 
on the fruit buds from the time they begin to swell until the trees are In bloom. 
Two years ago my entire apricot crop was destroyed by the above birds, and I 
took the opportunity to establish the facts of the case by shooting a large num- 
ber for the purpose of examination. A great many of the birds that were shot 
had small bits of buds, etc., stuck on their bills by the gummy substances of the 
fruit buds. A further examination would invariably result In' finding each and 
every bird's stomach filled with buds. 

The same year J. C. Galloway, of Tustin, Cal., stated : 

The common linnet does great Injury to the buds of the apricot, eating out 
the center and destroying all the fruit buds on the tree In many cases, usually 
In January and February, in this latitude. 

William Proud, of Rancho Chico, Cal., accuses the linnet of eating 
lK)th buds and fruit. He says: . 

The burion, house finch, or linnet. Is by far the most pernicious bird we have 
to deal with In the orchard. He arrives In March and hnmedlately connuences 
his ravages on the buds of the cherry, i)each, plum, |)ersimmon, etc. The first 
cherry showing a red cheek Is sampled by this most rapacious little bird. Then 
comes the fruit of the apricot, peach, and fig. For the latter he shows a divided 
imrtlallty. When the fruit crop Is exhausted he Immediately turns his atten- 
tion to all kinds of millets, sorghum, Egyptian corn, and otiier small seeiis. 

As showing how destructive the bird is to fruit, especially in small 
orchards, the following is quoted from Dr. T. S. Palmer, then at 
Berkeley, Alameda County, Cal. : 

The crimson house finch Is the only bird that does any considerable damage 
to fruit. As soon as the cherries begin to ripen the birds keep close watch of 
the trees, and if the fruit Is not gathered as soon as ripe they soon disi>ose of a 
large portion of It. In our garden there are about a dozen cherry trees of 
various kinds, and If not very closely watched, within a week or two from the 
t\me when the fruit first begins to ripen almost every tree will be comi)letely 
stripped. Of course, in a large orchard the damage would not be so noticeable, 
but still might be considerable. Later In the season when the cherries are 
gone, the finches attack the plums and pears. 

F. H. Holmes, of Rio Vista, Solano County, Cal., under date of 
September, 1886, states: 

Our worst fruit pest is the crimson house finch, which, on account of its 
abundance and familiarity. It Is impossible to scare off. They injure mostly 
cherries, figs, l)errie8, peaches, and apricots. They often only peck each fruit 
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16 BIRDS OF CALIFORNIA AFFECTING FRUIT INDUSTRY. 

a little, and then the hees and wasps take hold and finish the work. ♦ ♦ * 
Birds that destroy the earlier fruits are generally reg^irded as the greater 
nuisance, particularly to the farmer who has not a very extensive orchard. 
Where fruit Is handled as soon as it is in the proper condition, or for an orchard 
of from ten to one hundred acres or more, 1 have never seen these birds plenti- 
ful enough to do a great amount of damage. In some parts of the State I 
presume they might do more. 

In regard to the habit of the linnet of eating ripe fruit. Dr. A. Iv. 
Fisher says: 

In this valley [Owens], both at Independence and Lone Pine, the species 
[the linnet] was found to be very destructive to the -ripened peaches during the 
middle of August. Flocks of birds occurred In the orchards, and in some 
plact»s hardly an example of the rii)e fruit could be found which was not more 
or less mutilateil. A number of birds shot in the peach orchards at Lone Tine 
had little except the pulp of this fruit in their gullets or stomachs. It wj»s 
known as the * peach bird.' « 

Examination of linnet stomachs does not reveal any very consid- 
erable number of blossom buds, and it is probable that but little of 
the alleged mischief to fruit blossoms is done by this bird. Moreover, 
it may be stated that in most cases budding by birds does little, if 
any, damage. It is only in very rare instances that birds take all 
the buds from a tree, or even enough to cause considerable loss. On 
the contrary, buds are usually superabundant, and budding, whether 
by birds or by man, is frequently beneficial, relieving the trees from 
excessive bearing and markedly improving both size and quality 
of fruit. 

THE LINNET NATURALLY A SEED EATER. 

Before the settlement of the Pacific coast region it is evident that 
the linnet must* have subsisted almost entirely upon the seeds of 
plants growing wild in the valleys and canyons. With the advent 
of civilization two new articles of food were presented — grain and 
fruit. It would seem natural for the linnet, especially equipped a^^ 
the bird is to extract the kernel of seeds, to have chosen the former, 
as did the blackbirds, doves, and some other species; but for sonrit 
reason best known to itself it selected fruit. How much the char- 
acter of the food had to do with the bird's choice it is impossible t< 
say, but it is probable that attendant conditions greatly influencec] 
the result. Grain is grown on large, open areas, with few or iic 
trees to afford nesting sites, while orchards offer every inducemenl 
to linnets as a jx^rmanent residence. Moreover, nuich of the fruit 
growing section of the State is divided into snuill holdings, each wit I 
a dwelling with accompanying barns, sheds, and other buildings thai 
afford ideal homes for thesi* birds. Having thus chosen the orcharc 



o North American Fauna No. 7, V. S. Dept. of Agric, p. 80, 1893. 
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Fig. «. Fig. 9. 

Seeds of Common Weeds Eaten by the Linnet. 

Fig. 1. — Napa thistle ( Cmiaurra melitfmiH). Fig. 2. — Blark mustnni (Brn^»ica niora). 
Fig. 3.— Alfilaria {ErrKiium cU'utarium). Fig. -1. — Knolweed \ Pobftioiunn avirularr). 
Fig. 5. — Turweeti \ Madia mtiia). Fig. <).— Kurweed (Amsiiirhia kitMflfila). Fig, 7.— 
Turkey mullen ( Ert inocarjyin* ndiuenix). Fig. 8.— Milk thistle (Mariana mariniaiio). 
Fig. 9.— Poison oak ( Rhim divfrnhfba). 
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for its home it was only a matter of course that the bird should 
select as its secondary food the nearest available source of supply, 
namely, fruit. For seeds, which Vre to be regarded as the linnet's 
natural food, grow about the borders of orchards and by roadsides, 
and hence are readily obtained. 

Although the great bulk of fringilline birds normally subsist 
principally upon seeds, at certain times, notably in the breeding 
season, they eat a considerable quantity of animal food, mostly 
insects. Moreover, their young while still in the nest are usually 
fed largely, and in some cases entirely, upon insects. Quite the con- 
trary is true of the linnet. The adults eat only a small jx^rcentage 
of animal food, even in the breeding period, and feed their nestlings 
no more, perhaps less, than they eat themselves. In this respect the 
linnet is probably unique in its family. Such animal food as the 
bird does eat, however, is much to its credit. Plant-lict* (Aphida*), 
especially the woolly species, constitute a large portion of this part 
of the linnet's food; caterpillars and a few beetles make up most of 
the remainder. 

It is, however, as a seed eater that the linnet stands supreme. 
Over 86 percent of its food for the year consists of weed seeds, and it 
is in this field, if anywhere, that the bird redeems itself from the 
odium of its other misdemeanors. When the immense number of 
linnets in California is taken into consideration, with the added fact 
that each one destroys several hundred seeds daily, most of which are 
potential weeds, it mus^t be conceded that the bird renders a valuable 
service to agriculture, for the sum total of weeds so destroyed is 
enormous. 

nnnh 

In the laboratory investigation of the food of the linnet 1,206 
stomachs were examined, including 46 of nestlings. All were from 
California, and from points fairly well distributed over the State, 
with the exception of the northern quarter. The greater number were 
from the fruit-growing sections, so that the western coast region 
is better represented than the part east of the Coast Ranges. They 
were distributed through the year as follows : 

January ^ 

Febmary : .. _ 35 

March 1«^> 

April SO 

May 74 

Jnne 1^" 

July H8 

a379— No. 30—07 2 



Au^ist 118 

SepteDil>er 123 

October 108 

November 25 

December r>4 



Total 1,20G 
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In the first analysis of the food components the two principal 
elements are found to be: Animal matter, 2.4 « percent; vegetable 
matter, 97.6 percent. • 

Animal food. — ^This brings into strong relief the linnet's sins of 
omission. Living in a country where constant war against noxious 
insects is necessary, the bird takes little or no part in the contest, and 
in return for benefits derived from man renders but slight service in 
this direction. 

The small portion of animal food it takes, however, consists almost 
wholly of insects and a large proportion of it of plant-lice (Aphi- 
didae), which from their small size do not attract the notice of many 
species of birds. They appear, however, to be the favorite animal 
food of the linnet, and it is noticeable that a large percentage of them 
are the woolly species. Many of the birds when killed had their 
l)eaks smeared with the remains of woolly aphides. As these insects 
are notoriously harmful to many trees and other plants, any bird that 
destroys them is a benefactor. It is to be regretted that the linnet 
should not indulge to a greater extent a taste so well directed. Were 
25 percent of its food made up of woolly aphides the fruit it destroys 
would be well paid for. The other contingent of animal matter 
found in the linnet's stomach consists of small caterpillars and a few 
beetles, chiefly weevils. Most birds that feed on plant-lice eat also 
the ants that are usually in attendance upon them, but the only trace 
of ants or of other Hymenoptera in the stomachs of linnets was one 
ant's jaw. Grasshoppers, the favorite food of so many birds, were 
represented by a mere fragment in one stomach. 

Vegetable food, — The most interesting part of the food of the lin- 
net is the vegetable portion. This naturally falls into three cate- 
gories : Weed seed, which amounts to 86.2 percent of the annual food ; 
fruit, 10.5 percent ; and other miscellaneous vegetable matter, 0.9 per- 
cent. 

Fruit. — Fruit is represented in stomachs taken in January by a 
mere trace. This was probably of no^value, only ungathered .fruit or 
perhaps belated olives. In stomachs taken in February no fruit was 
found, but in ensuing months it appears in small quantities, increas- 
ing irregularly until August, when a maximum of 27.4 percent was 
eaten. In September a trifle less was taken than in August, and after 
that the quantity decreases until December, in which month a little 
less than 2 percent was eaten. In March the fruit amounted to 
about 6 percent, a quantity hard to account for except on the suppo- 
sition that it was waste fruit left over from the previous year. The 

a While percentages are sometimes given in fraction, it need not be assumed 
that extreme accuracy is intended; such figures must be taken as only an 
approximation to the truth. 
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amount eaten in this month is somewhat surprising in view of the 
fact that in April less than 2 percent was consumed, and it is not imtil 
Jime that the percentage becomes important. It is possible that the 
supply of weed seed of the previous year may be exhausted by March, 
when the new crop has not yet ripened ; so waste fruit is taken for 
want of something better. 

It is practically impossible to identify particular kinds of fruit in 
a bird's stomach unless characteristic seeds or stones are present. 
These are rarely eaten by the linnet, which seems to prefer orchard 
fruit. Cherries, apricots, peaches, and prunes appear to be the favor- 
ites. This choice arises, no doubt, from the character of its beak 
already described. While thrushes and other ' soft billed ' birds pre- 
fer the smaller kinds commonly known as berries, which can be swal- 
lowed whole, the linnet attacks the larger kinds, which yield readily 
to its powerful beak. Linnets are particularly fond of small pears, 
like the Seckel, and often attack them even when they are hard, a 
fortnight or more before ripe. If undisturbed they will eat every one 
on a tree, leaving the core attached to dry and blacken in the sun. 

A few strawberries and fewer blacklx»rries or raspberries were the 
only cultivated small fruits that could be identified in the stomachs 
of linnets. A number of birds from the southern part of the State 
had fed freely on figs, identified by their seeds. 

If the bird preferred an exclusive diet of fruit, there is no reason 
why its taste should not be gratified during the greater part of the 
year. When cherries are ripe in California linnets need eat nothing 
else. The cherry crop would be ample for all their wants, though 
perhaps not much would be left for marketing. The record, how- 
ever, shows that in June, which is practically cherry month in the 
central part of the State, less than one-seventh of the linnet's food 
consists of fruit. Apricots are ripe in many parts of the State 
before the month closes, so that lack of fruit can not be urged as a 
reason why the bird should subsist so largely upon weed seed. In 
July apricots, peaches, and early figs are available, but still the linnet 
eats them only to the extent of one-fifth of its diet, and even in 
August and September, the months of maximum consumption, fruit 
constitutes only a little more than one-fourth of the food. 

Weed seeds. — The greater portion of the linnet's food, as already 
stated, consists of the seeds of weeds, the most important of which 
are those of the Napa thistle, black mustard, Alfilaria, knotweed, and 
turkey mullen (see PI. II, figs. 1, 2, 3, 4, 7), the total consumption of 
which for the year is 86.2 percent. This record is not excelled by 
that of any other bird studied, with the possible exception of the tree 
sparrow (Spizella monticola)^ whose food, however, consists largely 
of grass seed, much of which is useful. As there is an unaccountable 
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increase in the fruit eaten in March, so there is an unexplained de- 
crease in the consumption of weed seed during that month. With 
that exception, the amount taken in each month decreases in a fairjy 
regular series from a maximum of 99.8 percent in January to a mini- 
mum of 64 in August. From this month the quantity of seed in the 
stomachs increases steadily to December, when the record ends with 
97.9 percent. 

It seems probable that such a constant and persistent eater of weed 
seed would also eat considerable grain. Stomach records show that 
wheat was identified in one stomach, oats in three, and something very 
like the skin from kernels of com in five. In this connection it can 
be said that if the linnet does not eat grain it certainly is not for want 
of opportunity. It is evident then that weed seed is taken by the 
linnet simply because it likes it. 

SUMMARY. 

It is natural to conclude that the food most frequently found in a 
bird's stomach is the kind preferred. Applying this test to the linnet 
we find that of the total 1,206 stomachs examined, 1,138, or 04 percent 
of all, held weed seed, and that 807, or nearly 67 percent of the whole, 
contained no other food. On the other hand, fruit was found in 297 
stomachs, or 24 percent of the whole number, but only 38, or 3 per- 
cent of all, were entirely filled with it. In other words, there were 
only 63 stomachs that did not contain weed seed, while 909 contained 
no fruit. 

The miscellaneous portions of the linnet's vegetable food amount 
to only about nine-tenths of 1 percent of the food of the year, and 
all was found in 28 stomachs. Stamens and other parts of flowers 
were found in 14 stomachs only, which does not indicate that the 
injury to fruit buds by the linnet is serious. One stomach contained 
a small leaf gall. Ten stomachs held matter denominated as rubbish, 
consisting of bits of dead leaves, rotten wood, etc., evidently swal- 
lowed unintentionally with other food. 

From the foregoing it appears that, contrary lo the statements and 
beliefs of many, the linnet is not a constant and persistent devourer 
of fruit. Examination of the contents of many stomachs shows that 
fruit is far from being its principal article of diet, and it is probable 
that what is taken is eaten for the sake of variety or for the juico. A 
far greater quantity of fruit is eaten by the cherry bird {Ampelis 
cedrorum) and by the robin {M&rula migratoriu) jhoth ot "which occur 
in California. 

PROTECTION OF FRUIT FROM LINNETS. 

In the case of both these birds, however, the greater part of the 
fruit eaten consists of wild species, and this fact suggests a method 
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by which the California fruit grower may protect his orchards from 
the attack of the linnet — namely, by planting around orchards shrubs 
and trees the fruit of which will serve to attract birds away from 
the marketable kinds. There are many fruit-bearing shrubs and 
trees whose products, while worthless to man, are likely to prove more 
attractive to linnets than are the orchard fruits. That linnets will 
eat wild fruit appears from the fact that elderberries (Sambucus) 
were found in 49 stomachs, and their apparent partiality for culti- 
vated fruits is readily explained by the fact that usually they are 
the only kinds obtainable. 

FOOD OF YOUNG LINNETS. 

Of the 1,206 stomachs of linnets included in this investigation, 46 
were those of young birds taken from the nest. The young vary in 
age from birds 2 days old to those nearly ready to fly. In order to 
ascertain the exact difference, if any, between the food of the nes- 
tlings and that of the adults, the contents of these 40 stomachs were 
tabulated by themselves and the percentages of the various items of 
food calculated. The results show 2.4 percent of animal food to 
97.6 of vegetable. The animal food consists mostly of the larva* of 
a minute beetle which lives on decayed fruit, with a few plant-lice 
and one small fragment of a grasshopper, the only one found in any 
of the stomachs. The vegetable food consists entirely of weed seed, 
the most important of which are the following: Sunflower, bur weed, 
milk thistle, and poison oak. (See PL II, figs. 6, 8, 9.) 

No fact connected with the food habits of the linnet is more sur- 
prising than this. The great body of the fringilline birds, though 
subsisting largely and in most cases almost entirely upon vegetable 
food in adult life, feed their young in the early stage of existence 
almost exclusively upon insects or other animal food, and begin to 
give them vegetable food only when nearly ready to leave the nest. 
It is doubtful if there is an exception to this rule so pronounced as the 
linnet. As calculated, the nestlings ate actually less animal food than 
their parents, but the difference is so small that it may be accidental. 

E(X)NOMIC PLACE OF THE LINNET. 

Admitting, as we must, that the orchardist has just grounds of 
complaint against the linnet on account of depredations upon fruit, 
the bird's claim to favorable consideration must rest upon its valuable 
services as a consumer of weed seed and upon its CvSthetic value. It 
is trim and pretty, has a sweet song, and in many ways is a pleasing 
adjunct of rural life — in fact, many Californians believe that the 
linnet, in spite of its sins of commission and omission, should be 
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protected. That the complete extermination of *the species, even if 
possible, is not desirable will be readily allowed, but that a reduction 
of its present numbers would be for the general welfare can not rea- 
sonably be denied. Were it possible to destroy half the linnets in the 
fruit-growing sections of the State, there is no doubt that most of the 
complaints against the species would cease. As it is, the fruit grower 
must protect himself by such devices as are suggested by local con- 
ditions, and bear in mind that, while as an individual he may suffer, 
the bird, on the whole, is doing the State good service. 

UST OF SEEDS FOUND IN STOMACHS OF LINNETS. 

Following is a list of identified seeds, with the number of stomachs 
in which each kind was found. The same kinds of seeds were of 
course contained in many more stomachs, but were so finely ground 
up as to be unidentifiable. It is not unlikely that in identifying the 
seeds specifically errors have been made, but it is believed that few, 
if any, of the generic identifications are erroneous. A few seeds 
were found which have not yet been identified. 

Sedge {Carex sp.) 21 

Sorrel {Rumex acetosclla) 3 

Kootweed {Polygonum aviculare). (PI. II, fig. 4) 128 

Catchfly (Silcnc sp.) .__ 51 

Chickweed {StellaHa media) 21 

Spurry {Spergula arvennis) 14 

Amaranth {Atnarantus retroflexus et al.) 108 

Calandrinia (Calandrinia inenziesi) 2 

Miner's lettuce (Montia perfoliata) 11 

Wild turnip (Brassica campestris) 13 

Black mustard (Brassica nigra). (PI. II, fig. 2) 83 

Wild radish (Raphanus sativum) 108 

Geranium (Geranium dissectum) 3 

Alfilaria (Erodium moschatum) | 

' 392 



:l 



Alfilaria (Erodium dcutarium). (PI. II, fig. 3)1 

Yellow sorrel (Oxalis eorniculata) 1 

Turkey mulleu (Eremocarpus setigerus). (PI. II, fig. 7) 117 

Poison oak (Rhus diversiloha). (PI. II. fi^*. 9) 1 

Burvveed (Amsinckia tesselata). (PI. II, fig. 0) 3 

Nightshade (Solanum nigrum) 4 

Western ragweed (Amhrosia psilostachya) 3 

Sunflower (Helianthus »n.) 5 

Mayweed (Anthemis cotula) 1 

Groundsel (Senecio vulgaris) 21 

Lesser tarweed (Deinandra fasciculata) 1 

Tar\veed (Madia sativa), (PI. II, fig. 5) 5 

Milk thistle (Mariana mariniana). (PI. II, fig. 8) 3 

Napa thistle (Centaurea melitensis). (PI. II. fig. 1) 6(^ 
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The following table shows the percentages of the various items of 
food of the linnet for each month of the year : 

Table of percentage of food of the linnet for each month in year. 



January 

Pebruaiy .. 

March 

April 

Y^7 

June 

July 

August 

September . 

October 

November . 
December.. 



Month. 



Total 

Average. 



Number of 
stomachs 
examined. 



88 
S6 
186 
80 
74 
167 
148 
118 
123 
108 
25 
54 



I 
Animal r 
food I 



Vegetable food euten. 



w-a I ,„.,, M^-i.^S'" 



Percent. Prrcent. 



0.0 

\V 

5.8 

6.3 I 

3.9 

2.2 ' 

7.1 

0.1 

0.0 

0.0 

0.0 



99. H 
97.1 I 
89.5 I 

92.5 I 
88.9 

81.6 I 

76.5 1 
64.0 

71.6 I 
83.5 
91.7 
97.8 ; 



Percent. 

0.2 

0.0 

5.8 

1.7 

4.8 

13.4 

19.7 

27.4 

26.7 

15.6 

8.3 

1.8 



I*ercent. 
0.0 
0.0 
3.6 
0.0 
0.0 
1.2 
1.5 
1.5 
1.6 
0.9 
0.0 
0.4 



1,206 ' 



10.4 I 



0.9 



Percent. 
MO.O 
97.1 
99.0 
94.2 
98.7 
96.1 
97.8 
92.9 
99.9 
100.0 
100.0 
100.0 



97.5 



WESTEBN TANAGEB. 

{Piranga ludoviciana.) 

The western tanager, like the robin, occasionally becomes a nuisance 
in the orchard. It breeds in the mountainous regions of California 
and northward, and as a rule is not common in the fruit-growing 
sections. 

DAMAGE TO CHERRY CROP. 

There are, however, times during migration when it fairly swarms 
in some of the fruit-raising regions, and unfortunately this sometimes 
happens just at the time when the cherry crop is ripening. The bird 
is a late breeder and does not seem to care to get to its nesting ground 
before the last of June or early July. It is thus enabled to l)egin in 
the southern part of the State when cherries are ripening there, and 
leisurely follow the ripening fruit northward. The year I89() wit- 
nessed an incursion of these tanagers, when they swarmed over much 
of the State and destroyed a large part of the cherry crop. 

Probably the best account of this occurrence is that of W. O. Emer- 
son (published in the Condor, Vol. V, 1903, p. 64). Mr. Emerson 
says : 

One of the most wonderful oceurrencos of the movements of hirds in the sea- 
son of migration which ever came under my notice, took place at Ilayward 
during May, 1896, when countless numbers of Piranga ludoviciana, or rx>ulsiana 
tanagers, began to make their appearance l)etween May 12 and 14. From the 
18th to the 22d they were to be seen in endless numbei's, moving off through the 
hills and canyons to their summer breeding range in the mountains. This con- 
tinued till the 28th, and by June 1 only here and there a straggling member of 



Digitized by 



Google 



24 BIKDS OF CALIFORNIA AFFECTING FRUIT INDUSTRY. 

the flock was to be seen. They were first found feeding on early cherries, in 
an orchard situated along the steep bank of a creek, on the edge of rolling bills, 
well covered with a thick growth of live oaks, which faced the orchard on the 
east. To this thick cover they would fly, after filling themselves with cherries, 
and rest till it was time to eat again. This they would keep up from daylight 
to dark, coming and going singly all day, without any noise whatever being heard. 

Two men were kept busy shooting them as fast as they came into the trees 
which lay on the side next to the oak-covered hills. ♦ ♦ ♦ After the first 
week, 1 found on going here (May 17), that dozens on dozens of the birds were 
lying about. ♦ ♦ • Tanagers lay alx)ut everywhere, and no doubt many must 
have flown off to die in the bushes or on the hillsides. ♦ ♦ * I noticed one 
fact of the restriction of the tanagers to the orchards along the hill edges. None 
were found, so to speak, in the larger orc»hard8 abouc the town of Hay ward. 
* * * Mr. H. A. Gnylord, of Pasadena, Cal., In a letter under date of June 16, 
1806, states that ** they were seen singly from April 23 to May 1. From this 
date up to May 5 their numbers were greatly Increased, and by May 5 there was 
an unusually large number of them. Then ft»r about ten days, until May 16, 
the great wave of migration was at its height. Tanagers were seen everywhere, 
and noticed by everyone. After May 2() they decreased In numbers, and by 
May 20 the last ones had left the valley." * * * He also says : '* The damage 
done to cherries In one orchard was so great that the sales of the finiit which 
was left, did not balance the bills for poison and ammunition. The tanagers 
lay all over the orchard, and were, so to speak, * corded up ' by hundreds under 
the trees." 

There must have been thousands of tanagers destroyed all through the path 
of their movement along the State, as they worked their w^ay to the breeding 
grounds. 

Here are two accounts of this great flight of tanagers — one from 
Pasadena, the other from Hayward, 330 miles farther north as the 
bird flies. The time taken by the tanagers in traversing this dis- 
tance was only eight days, ^^o it would appear that individual birds 
did not spend much time in the same orchard. Such sporadic flights 
are hard to account for. The tanagers are in California every year, 
.'^nd every year they migrate to their nesting grounds in spring and 
return in fall, but only at long intervals do they swarm in such 
prodigious numbers. Evidently the migration ordinarily takes place 
along the mountains where the birds are not noticed. It is possible 
that in some years the mountain region lacks the requisite food, and 
so the migrating birds are obliged to descend into the valleys. This 
would seem to be the most plausible explanation of the occurrence — 
that is, that the usual line of migration is along the Sierra Nevada, 
but some years, owing to scarcity of food, or other cause, the flight 
is forced farther west into the Coast Ranges, where the birds find 
the ripening cherries. The damage done by this species, however, 
is not confined exclusively to the rare occasions when they appear in 
such extraordinary numbers. R. H. Carr, of Redlands, southern 
California, wrote us in June, 1809: 

Without examining any stomachs it is easy to report the value of the Louisi- 
ana tanager to the fruit growei-s near here. In the city they seem to kee|) 
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almost entirely on the Grevillea trees, sipping the sweet liquid that exudes 
from the hlossoms. But the Andrews Brothers, whoso clierry and apple ranch 
is in the upper Yueali^e Vplley, report that the tanagers destroyed about $4,000 
worth of cherries, being almost the entire crop. They used iK>wder and shot 
liberally, but did not save the crop. 

It is to be regretted that some of the stomachs of these tanagers 
were not saved, in order that the diet of the species might be ascer- 
tained with precision. The only material available for examination 
consists of 46 stomachs from various psrts of the State, during the six 
months from April to September, inclusive. This number is entirely 
too small to aflFord positive data as to the regular food habits of the 
bird, but undoubtedly points in the right direction. Although the 
testimony of field observers shows that this tanager eats a good deal 
of fruit, analysis of the stomach contents proves that over 82 percent 
of the food for the six months indicated above consists of insects, and 
the remainder, nearly 18 percent, of fruit, with a mere trace of seeds of 
a conifer. 

Insect food, — The largest item of the animal food is Hymenoptera, 
most of which are wasps, with some ants. Altogether they amount to 
56 percent of the food for the six months, and in August they reach 
75 p>ercent. (They reach 92 percent in April, but only one stomach 
was taken in that month, so the record is not reliable.) Hemiptera 
stand next in importance, with 8 percent. They are mostly stink- 
bugs, with a few cicadas. Beetles' amount to 12 percent of the food, 
of which less than 1 percent are useful Carabida*. The remainder 
are mostly click-beetles (Elaterida*) and the metallic wood-borers 
(Buprestidse), two very harmful families. The former in the larval 
stage are commonly known as wire worms, and bore into and destroy 
or badly injure many plants. The Buprestids, while in the larval 
stage, are wood-borers of the worst description. Grasshoppers were 
eaten to the amount of 4 percent, and caterpillars to the extent of less 
than 2 percent. 

Fruit. — The gi-eater part of the fruit eaten appeared to be the pulp 
of some large kind like peaches or apricots. One stomach contained 
seeds of elderberries; another the seeds and stems of mull>erries, and 
two the seeds of raspberries or blackberries. Nearly all these 
stomachs were collected in the mountains, away from extensive 
orchards, but still the birds had obtained some fruit, probably 
cultivated. 

SUMMARY. 

It is evident from the testimony that great damage from this 
species occurs only at rare intervals and during the spring migration. 
The greatest losses occurred in May, 1896, when the damage to the 
cherry crop in certain localities was most disastrous. As, under ordi- 
nary circumstances, the greater part of the food of this bird consists 
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of insects, many of them harmful, the tanager has a fair claim to con- 
sideration at the hands of the farmer and even of the orchardist. 

It is probable that means may be found to prevent, at least in part, 
the occasional ravages of the tanager on the clierry crop. The tan- 
ager, like the robin, prefers to swallow fruit whole, and as the latter 
takes small wild cherries in preference to the larger, cultivated kinds 
when both are equally accessible, it is probable that the tanager would 
do the same; and it is suggested that a number of wild cherry trees 
planted aroimd California orchards might prove an economical in- 
vestment for the orchardist. 

SWALLOWS. 

Swallows are the light cavalry of the avian army — ^always on the 
move, always on the skirmish line, ever gathering stragglers from 
the insect camps. They furnish another instance, and perhaps the 
most remarkable one, of change of habit induced by civilization. In 
eastern United States the bank swallow and the rough-wing are the 
only species that adhere persistently to their original nesting sites. 
In the West a third species may be added to these, the violet-green 
swallow; but there all the swallows are somewhat less domestic than 
in the East. It is probable, also, that some species, notably the bam 
swallow, are more abundant than when the country was unsettled, 
owing to the increased number of nesting sites. Supposing for a 
moment that the country was swept bare of buildings, where could all 
the barn swallows find suitable places to nest? The cliff swallows 
might discover enough overhanging cliffs upon which to attach their 
mud domiciles; the white-bellied and the martin, as formerly, might 
nest in the hollows of trees, but there are not caves enough east of 
the Mississippi River to afford nesting places for one-tenth of the 
barn swallows. In the far West they would fare better. WTien the 
country was first settled, barn swallows must have been confined to a 
few rocky cliffs and caves here and there along the seashore or in 
mountains. Now they live wherever man has erected a structure of 
any Idnd. 

As is to be inferred from the movements of these birds, their food, 
with some curious exceptions, consists principally of insects caught 
in mid-air. For this reason all the species are migratory, except in 
the Tropics, for the food supply fails in regions where frosts prevail. 
As many insects that usually do not fly, periodically ' swarm,' they 
are often captured by swallows at such times in great numbers. Such 
is the case with ants and 'white ants' (Termitidse), which most of 
the time are concealed in the earth or in logs, but at certain times 
' swarm ' in immense numbers. Many si>ecies of beetles that live in 
offal and ordinarilv are not accessible to birds, in case of failure of 
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food, migrate m great numbers, and then are preyed upon by swal- 
lows, flycatchers, and other birds. The destructive cotton boll weevil 
is more or less active during the late summer and early fall months, 
and it has been learned that the swallows, as they pass through the 
cotton States on their way to their southern winter quarters, catch 
great numbers of them on the wing and so perfonn an exceedingly 
important service. Engraver l)eetles (Scolytida*) have frequently 
been found in the stomachs of swallows. These insects live under 
bark, and generally are inaccessible to birds, except woodpeckers; 
periodically they migrate from the tree where hatched and matured 
to search for fresh pastures; at such times they are unprotected and 
fall easy prey to any fly-catching bird. Swallows are peculiarly 
adapted to capturing small insects in mid-air. WTiile their bills are 
weak their mouths are wide, and their long wings enable them to fly 
swiftly and turn quickly, so that they sweep back and forth through 
a swarm of insects and gather them by hundreds. 

Seven species of swallows, with several subspecies, are commonly 
found within the limits of the United States. Their food habits 
vary but little. All seven species occur in California, and this num- 
ber includes one, the vnolet-green, that does not occur in the East. 

Besides the swallows whose food will l)e discussed in detail in the 
following pages, a few stomachs of the tree swallow {Indopronte 
bicolor)y the western martin (Progne stdis lieHperia), and the bank 
swallow {Riparia riparia) have been examined, but the number is 
entirely too small to l)e used as a basis for general conclusions were 
it not for the fact that their contents agree in all essential points? 
with those of the other swallows, of whicli a greater number were 
available for examination. In fact, it may be said of all the members 
of the swallow family that they subsist uix)n practically the same 
kind of food, with slight variation from month to month. It may 
be laid down as a general rule that the food of all American swal- 
lows is derived from the following orders of insects: Coleoptera, 
Hjmenoptera, Hemiptera, and Diptera, with a few^ individuals from 
one or two other orders, and an occasional spider. So far as present 
investigation has shown, 90 ])ercent of their animal food is from, the 
four orders named above, but the relative proportion of each varies 
somewhat with the different species and seasons. With one notable 
exception * the swallows take so little vegetable food that it may be 
passed by as a negligible quantity, and nuich even of the little eaten 
is probably sw^allowed accidentally. 

After the above statements in relation to the food of the swallows, 
it is perhaps unnecessary to dwell upon the great value of these birds 

oThe tree swaUow of the East {Iridoprorne hicolor) during its southern 
migration freely eats the berries of the bay-berry (Myrica carol incmis). 



Digitized by 



Google 



28 BIRDS OF CALIFORNIA AFFECTING FRUIT INDUSTRY. 

as insect destroyers. They do not Consume any product of Lus- 
bandry, and the worst that can be said of them is that they eat some 
useful insects with the harmful ones, though the former are in a 
very decided minority. This statement, however, applies to any and 
all insect-eating birds. It would be just as reasonable to expect a 
mower or reaper to cut grain and leave the weeds standing as to su])- 
pose that from the hordes of insects around us birds will select only 
the ones that are injurious to man and leave untouched those that aff 
beneficial. Then, too, a superabundance of any species of insects, 
even beneficial ones, would be a nuisance. The service which swal- 
lows render is to prey upon the whole insect tribe and so to reduce 
the flood of insect life to a lower level where it may be more easily 
dealt with by man. 

CLIFF SWALLOW. 
{Petrochelidon lunifrons,) 

In the Eastern States the cliff swallow has practically abandoned 
its original nesting sites under cliffs, and now nests under the eaves 
of houses and other buildings. The writer has counted 80 nests 
beneath the eaves of 1 barn. In California the bird has taken up 
with the new order of things to some extent, but has not entirely 
abandoned its old habits. It is a migrant and remains in the State 
for about six months only during the breeding season, which is the 
time when the bird does the most good. 

The following discussion of the food of the cliff swallow is based 
ui>on the examination of 12J^ stomachs, representing every month 
from April to September, inclusive. 

Vegetable food. — Vegetable food to the extent of 0.32 of 1 percent 
was found. In most cases this was simply rubbish taken acciden- 
tally, though it includes a few small seeds. 

Animal food. — Of the animal matter the largest item is Hymenop- 
tera. These insects formed over 39 percent of the total food; most 
of them were bees and wasps, and small parasitic species were identi- 
fied in a number of stomachs; a few were ants. Unfortunately, 
many parasitic insects are eaten by birds that take their prey upon 
the wing, such as swallows and flycatchers. The fact is to be 
deplored, but in most cases the percentage is not large. Perhaps the 
most interesting insect among Ilymenoptera eaten is the common 
honey-bee {Apis meWfera). Of these, 34 were identified, all con- 
tained in 11 stomachs, in one of which were 8 individuals. All were 
drones — that is, males. Not a trace of a worker bee was found. In 
two stomachs drones constituted the whole food and in several others 
the principal part. It is probable that most of them were taken 
when the queen made her marriage flight. So far as the writer has 
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been informed, bee keepers do not regard the destruction of drones as 
injurious to the swarm. In most cases drones are superabundant 
»id instead of contributing to the food supply they are a drain upon 
ith so that the destruction of some of the surphis males is a positive 
J|»efit to the colony. 
**i Hemiptera, or bugs, stand next to Hymenoptera in importance in 
the food of the cliff swallow. They form a little less than 21 pt»rcent 
of the whole diet, and are represented by eight families, namely, 
assassin-bugs, leaf-bugs, squash-bug family, stink-bugs, shield-bugs, 
tree-hop]x»rs, leaf-hoppers, and jumping plant-lice." All of these, 
exc*epting the assassin-bugs, are injurious to plants, and some of them 
are pests at all times. Of these, probably the leaf-hoppers (Jassida*) 
are the worst. They suck the juices of plants, particularly grasses, 
which they infest by millions. They are said to have but few enemies, 
of which birds are the most effective. It is probable that they are 
captured by swallows when just skimming over the surface of fields, 
or are snatched from the tops of grass and weeds. They were found 
in 27 stomachs. 

Ijeaf-bugs (Capsidje) are a very large family of harmful insects, 
which feed almost entirely upon plants. Some species of this family 
are pests of the worst description. Leaf -bugs were contained in 43 
stomachs. The other insects of this order are more or less harmful, 
but were not eaten so extensively. 

Beetles of all kinds aggregate a little less than 19 percent. Of 
these, 2 percent were useful species, such as carabids and coccinellids. 
The others belong to 12 different families, most of which are harmful, 
some very much so. Among them were a number of aquatic species. 
These were probably captured by the swallows when flying just above 
the surface of the water. The principal flights of beetles do not 
occur during the day, but chiefly in early evening and at night. 

Flies are eaten by cliff swallows to the extent of nearly 12 |>ercent 
of the food. Most of these are the sj^ecies commonly known as 
gnats, but one stomach contained a large horsefly (Tabanidse). The 
gnats have a habit of swarming afternoons and evenings, when many 
are probably snapped up by swallows. 

The remains of dragon-flies, lace-winged flies, ephemerids, and 
spiders make up the rest of the food, or a little more than 3 percent. 
As spiders do not fly, it may be asked how they were captured by 
the swallows. They probably were snatched from their webs or from 
the tops of weeds as the birds passed. Swallows pick up substances 
even fi'om the ground, as is shown by the vegetable component of 
their food, and by other facts to be given presently. 

« Plant-lice and scale-insects were not present, and this may be explained from 
the fact that their lives are passed mostly in a wingless amdition. 
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FXX)D OF YOUNG. 



Among the .stomachs examined were those of 22 nestlings, varying 
in age from 2 days to those just ready to leave the nest. They were 
taken from May 30 to July 2, inclusive. In ^rder to ascertain if im- 
portant differences exist between the food of the adults and that of the 
young, the contents of these stomachs were tabulated separately. 
Comparison shows little or no difference in the quantity of vegetable 
matter eaten by adults and young. 

The animal matter in the food of the young is precisely of the 
same kind as eaten by adults, but the proportions are rather differ- 
ent. Hymenoptera are the largest item in the food of the young 
as well as of the parent birds, and amount to 42 perc*ent for 
the former against 39 j^ercent for the latter. Diptera stand next in 
importance, with 30 percent for the young against 12 percent for the 
adults. As these insects are mostly soft-bodied, it is the usual custom 
of birds to feed a greater proportion of them to the young. Hemip- 
tera amount to a little more than 16 percent of the nestlings' food, 
while the adults eat them to the extent of nearly 27 percent. Beetles 
are fed to the young to the amount of about 10 percent, while the 
parents eat them to the extent of 19 percent. This again might 
naturally be expected, as most beetles are hard and less easily 
digested than flies and some other insects, and hence are less suitable 
food for young birds. 

From the foregoing it is evident that the food of young cliff 
swallows does not differ in kind from that of the adults, but is dis- 
tributed artong the various orders of insects in somewhat different 
proportions. Hymenoptera and Diptera constitute nearly three- 
fourths of the diet, evidently because they are soft and easily broken 
up and digested. Beetles and bugs appear in the stomachs le^ 
frequently. While beetles are not extensively eaten, it is worthy of 
note that the variety is considerable, as representatives of no fewer 
than 10 species were contained in the stomach of one nestling. One 
stomach held a few bits of eggshell, and gravel was identified in 
two others. One of these contained 7 good sized gravel stones; the 
other, pieces of glass and gravel. The supposed function of gravel 
in the stomachs of birds is to assist in breaking up the food. That 
gravel should he given young cliff swallows when not taken by the 
adults is remarkable. The feeding of gravel to the young has been^ 
noted in the case of other species of swallows. 

WESTERN BARN SWALLOW. 

{Hirundo erythrogastra.) 

The barn swallow is rapidly learning, not only that the structures 
built by man afford excellent nesting sites, but that the presence of 
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man is a sufficient protection against enemies. This species is gen- 
erally distributed over the west coast region, but it is not so common 
as it is in the East, probably because of the relative scarcity of nest- 
ing sites. • It is not improbable, however, that the end of the present 
half century will see the barn swallow as common throughout the 
whole of the region as it is in the East. 

Eighty-two stomachs of barn swallows were examined, taken from 
April to October, inclusive, though April was represented by only 
two stomachs and October by one. While a greater number would 
have been desirable, the close resemblance of the food to that of 
the eastern birds, a& shown by the contents of these stomachs, gives 
assurance that the results are reasonably reliable. 

Vegetable food, — Practically no vegetable food was found in the 
stomachs examined. A single unknown seed was contained in a stom- 
ach taken in September. 

Insect food, — So far as these 82 stomachs show, the western barn 
swallow subsists entirely upon insects, and it may be added that the 
same is true of the eastern bird. 

The largest item of food is made up of Hemiptera of various 
families, amounting to nearly 39 percent of the whole. None of these 
insects was present in the two stomachs taken in April, but in every 
other month they constitute a large percentage of the stomach con- 
tents, and in September, when 38 stomachs were taken, they amount 
to 90 percent of the food for that month. Representatives of 8 fami- 
lies were identified, but the principal and most important ones are 
the leaf-bugs (Capsida»), which were found in 44 stomachs. 

Flies are next in importance, and amount to 32 percent of the food. 
Most of them belong to the family of the common house fly (Mus- 
cidsp), though probably there wer^ others too badly mangled to 1x5 
identified. No long-legged crane-flies (Tipulidse), usually commonly 
eaten by birds, were found. 

Hymenoptera constitute 18 percent of the food. Most of them 
consist of wasps and wild bees, but a few stomachs contained ants. 
One stomach had a drone honey-bee. Several birds had eaten para- 
sitic species of Hymenoptera; a separate account was kej)t of these 
so far as possible, but the total amount summed up to only about one- 
fourth of 1 percent of the whole food. 

Beetles aggregate nearly 10 percent of the whole, and belong to 13 
families, with no preference for any. The bird probably snatches 
any and all beetles which it comes across. A few of the destructive 
engraver beetles (Scolytidse) were found in 3 stomachs. Dragon- 
flies and several unidentified remains constitute the remainder of the 
food and amount to a little more than 1 percent. 
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FOOD OF YOUNG. 

The stomachs of two broods of nestlings of 4 each are inchided in 
the foregoing. The contents do not differ from those of adults ex- 
cept that they include a small percentage of gravel. Some of them 
contained also fragments of eggshell; one had a piece of mother-of- 
pearl (nacre), and one a small splinter of bone. It is curious that 
these indigestible substances should be so often fed to nestlings when 
the parent birds seldom take them. 

V1()LKT-(JREKN HWALU)W. 
{Tat'hyciucta thalanHina Upida.) 

The violet-green swallow does not occur east of the Great Plains. 
Its general habits appear to be almost identical with those of its east- 
ern relative, the white-bellied swallow. 

The natural nesting site of both si>ecies was a hollow in a tree, and 
the western bird still adheres to the original habit and nests in the 
hollows of oaks and other trees, but the white-belly has to a great ex- 
tent followed the example of so many of its relatives, and has taken 
to holes in buildings or to boxes put up for avian use. 

In its food habits the violet -green exhibits no marked peculiarities; 
in fact it may be said that the food of the different species of swal- 
lows differs in degree rather than in kind. Stomachs of the violet- 
green have been collected in every month, except June, from March to 
September, inclusive, but oijly 7 were taken earlier than July. In 
that month, however, and the tAvo following months 67 were obtained, 
a sufficient number to give a fair idea of the food at this season. 

Insert food. — Insects constituted practically the entire contents of 
these stomachs. No spiders were found, and the only vegetable mat- 
ter was a single seed, no doubt accidental. 

As with the barn swallow, the largest item is Hemiptera, or bugs. 
These are represented by 10 different families, of which the leaf- 
hopj)ers ( Jassida*) were the most numerous, and the leaf-bugs (Cap- 
sidae) next. Altogether they amount to 86 percent of the food. 

Diptera stand next in importance, and in this respect also the violet- 
green resembles the barn swallow. They constitute nearly 29 percent 
of the food. Neither Diptera nor Hemiptera, however, are eaten 
as freely by the violet-green as by the barn swallow, and the defi- 
ciency is made up by Hymenoptera. 

Ilymenoptera amount to 23 percent of the food, and in the 
month of July were mostly made up of ants. Six stomachs taken 
on the same day and in the same locality were entirely filled with 
these insects. One taken at the same place on the following day 
was half filled with them, and this, with the exception of 1 percent 
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contained in one stomach in August, is the whole story of ants in 
the food of the violet-green. All of the other hymenopterous food 
consists of wasps and wild bees. In explanation of the fact that 
this bird eats ants freely for a short time and then eats no more, 
it may be stated that much of the time they are not obtainable. 
It is only when the insects are on the wing while swarming that the 
swallows can catch them, and then, being very numerous, they are 
eaten freely. 

Beetles collectively amount to something over 11 percent of the 
food of the violet-green. Of these nearly 3 percent are Carabidee, 
with a few coccinellids and carrion beetles, which must be reckoned 
as useful insects. The rest, over 8 percent, are of several families, 
all of which are more or less harmful. Three stomachs, collected 
at the same time in Carmel Valley, are of interest. They contained 
respectively 42, 45, and 40 percent of scolytid or engraver-beetles. 
This was in the region of the Monterey pine (Pimis radiata), and 
there is no doubt that these insects prey upon those trees, and 
probably were taken when migrating in a swarm to fresh foraging 
grounds. A few moths, with some unidentified insects, make up 
the remainder of the animal food, a little more than 1 percent. 

CALIFOBNIA SHBIKE. 

{LaniuH ludovicianus gambeli.) 

The California shrike is common in parts of the Pacific coast 
region. At the present time fence posts and telegraph lines are the 
vantage points from which shrikes ordinarily scan the ground for 
prey, and in certain parts of the valley region it is unusual to glance 
along a line of wire and not see one or more within a short distance. 
It does not seem that trees and shrubs could ever have adequately 
supplied the need for lookout stations which is now filled by the poles 
and wires. 

There seems to be a mysterious sympathy between the shrike and 
the little sparrow hawk, or perhaps their relations are inspired by 
jealousy. The sparrow hawk also occupies the poles and wires as a 
lookout for prey, and whenever a hawk stations himself upon one of 
the poles, there, at no great distance, is sure to be a shrike keeping 
close watch upon the movements of the larger bird. When the latter 
moves the shrike follows, and seems to aim to keep the other continu- 
ally in view. Perhaps the shrike sees in the hawk a rival and con- 
siders that his preserves are being trespassed upon, though one would 
think there was room enough and prey enough for both. No case of 
actual conflict between the two has been observed — only this constant 
and unremitting surveillance on the part of the shrike. 
9379— No. 30—07 3 
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The shrike resembles a bird of prey in form of beak and, to a cer 
tain extent, in food habits. Unlike the true birds of prey, however, its 
feet are not provided with talons for seizing prey and holding it 
securely while it is being torn into pieces. Whenever the shrike cap- 
tures game that, must be torn apart it presses it firmly down into a 
forked branch where it can readily be dissected. 

The habit of the shrike of storing food apparently for future con- 
sumption has often been noticed. When food is abundant surplus 
captures are hung on thorns, sharp twigs, or, in recent times, the 
barbs of wire fences until needed ; but as such occasions seldom arise, 
nine-tenths of this stored food is wasted so far as the shrike is 
concerned. Various more or less plausible explanations of this 
habit have been offered, but the simplest and most natural seems to 
be that much of the time the bird hunts simply for the pleasure and 
excitement of the chase, and as prey is often captured when hunger 
has already been satisfied it is stored for future use. It is the same 
instinct and lust for slaughter that prompts man to kill game that 
he can not use. The habit seems to be manifested also in a somewhat 
different way by the crow and magpie, which store up bits of glass 
or bright metal for which they can have no possible use. In the 
case of the shrike, however, the habit is useful to man if not to 
the bird, for most of its prey consists of noxious creatures, the de- 
struction of which is a decided benefit. 

The diet of the shrike and that of the sparrow hawk are almost 
exactly alike. It is a curious illustration of two species standing 
far apart systematically but by special modification approaching 
each other in food habits. The sparrow hawk has all the equipment 
of a carnivorous bird, but owing to its diminutive size its attacks 
are necessarily confined to the smaller kinds of prey, largely insects. 
The shrike, on the other hand, is a member of a group almost 
purely insectivorous, but it is so large and strong and has a beak 
so modified that in addition to its ordinary diet of insects, it is able 
on occasions to capture and tear apart small birds and mammals. 
While at present the two birds subsist upon much the same diet it 
is evident that their food habits have been modified in different 
ways. The natural food of the hawk family as a whole is vertebrate 
animals, to which some of its members, including our little sparrow 
hawk, have added a large percentage of insects. The normal food 
of the shrike is insects, to which on occasions it adds the smaller 
species of vertebrates. 

Tiike the birds of prey and some other birds, the shrike habitually 
disgorges the indigestible portions of its food after the nutritive part 
has been digested. The bones and hair of mice are rolled into com- 
pact pellets in the stomach and finally disgorged. From examination 
of these a very good idea of the shrike's food may be gained. 
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A shrike of the eastern subspecies was kept in confinement for some 
weeks by the Biological Survey and notes made in regard to its food 
habits. A thorny bush was placed in the cage, and whenever the 
bird was given food in excess of its immediate wants it impaled the 
surplus upon a thorn, taking great pains to press it securely down. 
On one occasion a dead mouse was placed in the cage ; it was at once 
seized and forced into the fork of the bush and was then torn piece- 
meal and eaten. Note was taken of the time when the last bit was 
swallowed, and a close watch kept for further results. In an hour 
and a half the bones and hair of the mouse were disgorged in the form 
of a neat pellet. Everything digestible had been stripped from the 
bones. A May-beetle (Lachnosterna) was eaten and the pellet con- 
taining the remains appeared in an hour and twenty minutes. At 
another time a ground beetle (Calosoma) and a stink bug (Nezara) 
were eaten and their remains appeared in forty minutes. As both 
of the insects are nauseous, at least to human smell and taste, it 
is possible that they may have been unacceptable to the stomach of 
the bird, and so were rejected before digestion was complete. On 
another occasion a second Calosoma and a moth were given, and their 
remains wei*e regurgitated in an hour and fifteen minutes. These 
experiments show how rapid is the process of avian digestion. 

In the investigation of the food of the California shrike 124 stom- 
achs were examined. They were collected in every month, but the 
greater number were taken in the warmer months. 

Vegetable food. — Animal food of all kinds amounts to 97.5 percent, 
or so nearly the whole that it is fair to suppose that the greater 
part of the 2.5 percent of vegetable matter present was swallowed 
unintentionally — that is, when sticking to something else. All of it 
was contained in 9 stomachs. Fruit appeared in 2 stomachs, seeds in 
2, and rubbish in 6. Of these probably only the fruit was taken as 
food. One stomach was filled with elderberries to the amount of 84 
percent of the contents, the other with the seeds of blackberries or 
raspberries to the extent of 13 percent. It thus appears that the 
shrike sometimes eats fruit. 

Animal food, — The animal portion of the shrike's food may be 
divided into three parts: Insects, 83 percent ; spiders and a'few snails, 
etc., 2 percent; vertebrates, 12 percent. 

Insect food. — In comparing the food of eastern subspecies of 
shrike and the one under discussion, we find that more insects are 
eaten by the western one. The figures for the eastern bird are: 
Insects, 68 percent ; spiders, 4 percent ; vertebrates, 28 percent. The 
difference is undoubtedly due to climate, the western bird being 
able to find insects all the year round, while the eastern one discovers 
very few during the winter. Insects probably are always preferred 
when obtainable. 
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Of insects eaten by the shrike, the largest item is Orthoptera— 
that is, grasshoppers and crickets — which amount to nearly 43 percent 
of the whole food. They are eaten in every month of the year, and 
in August and September reach nearly 70 percent. These are the 
normal grasshopper months, the ones in which Eastern birds enjoy 
their annual grasshopper feast. Ordinary grasshoppers form the 
greater part of this item of food, but a good many crickets are eaten, 
especially the brown and striped so-called wood crickets. One group 
of these is particularly noticeable — a group of large soft-bodied mon- 
sters of the genus Stenopelmatus, many of which live under dead 
leaves, stones, and rubbish, and do not often voluntarily show them- 
selves by the light of day. It seems strange that the shrike, a lover 
of open and sunshine, manages to discover these creatures. They are 
sometimes called ' sand-crickets,' and perhaps at times come out into 
the open, but the writer has never seen one except when dug from 
under rubbish. It is not known whether these insects are harmful or 
beneficial, so the shrike's consumption of them has no economic inter- 
est. It is quite the contrary, however, with regard to grasshoppers, 
for they are harmful in all stages of existence, and the shrike is 
directly beneficial to the farmer to the extent that it destroys theuL 

Beetles collectively are second in importance in the shrike's diet 
They amount to 16 percent of the food, but of this about 7 percent 
are the useful ground beetles (Carabidae) and carrion beetles (Sil- 
phidw). The rest are mostly harmful. The presence of these last 
is a curious point in this connection. These insects are probably use- 
ful, and while no great number of them are consumed, it seems rather 
strange that they are eaten at all. The surroundings of these beetles 
are not pleasant, and they do not generally serve as food for birds 
except crows and other garbage hunters. Is it possible that the 
shrike finds them on the game whigh it has hung on twigs or thorns? 
They were noted in 8 of the 124 stomachs, and three species were iden- 
tified. Most of the beetles eaten by the shrike are of the larger spe- 
cies, but it does not disdain small game, and quite a number of smaU 
leaf-beetles and weevils were among the others. 

Ants and wasps amount to something more than 11 percent in the 
diet of the shrike. Naturally they are mostly eaten in the warmer 
months, and the wasps far outnumber the ants. 

Moths and caterpillars are taken to the extent of somewhat more 
than 7 percent, and seem to be a regular though small component of 
the food. Unlike the wasps, the greater number of these were eaten 
in the colder months. One stomach was entirely filled with the re- 
mains of 15 moths, a most unusual occurrence, for adult Lepidoptera 
do not form a large element of the food of any bird yet investigated. 

Bugs and flies are eaten occasionally. The stomachs taken in Feb- 
ruary contained a good percentage of Hemiptera, and so did those 
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collected in July. In one stomach remains of robber-flies (Asilidw'^ 
were detected. This is a family of large predaceous flies, some species 
of which are said to prey upon honey-bees. These two orders and a 
few other odd insects constituted 5 [)ercent of the food. 

Spiders and several other kindred creatures form less than 2 per- 
cent of the food, but though not eaten in great numbers they appear 
in a good many stomachs. In one stomach was found one of those 
bristly and uncanny monstrosities of the order of jointed spiders 
(Solpugida). It is wonderful that any bird should attack one, still 
more that it should eat it, as it would seem to be about as palatable 
as a paper of pins. The lingual ribbon, or tongue, of a snail was 
found in one stomach, and bits of w^hat appeared to be the limbs of 
small crustaceans in several. They did not amount to a noticeable 
percentage. 

Vertebrates. — The vertebrate part of the shrike's food amounts to 
a little more than 12 percent, and consists of the remains of small 
mammals, birds, and lizards. Mammals were found in 4 stomachs, 
birds in 2, and lizards in 12. Neither of the birds could be identified 
further than that both were small song birds. Of the mammals, 
one was a pocket mouse (Perognathus), one a young field mouse 
(Microtus), and one a shrew (Sorex). The fourth mammal could 
not be identified, as there was little left except hair. The lizards 
were not recognizable either generically or specifically, as the remains 
consisted only of bones and scales. From an economic standpoint, 
lizards are useful animals, as they subsist on insects. The same is 
true of birds, so that in destroying birds and lizards the shrike is 
doing harm. Fortunately, it does not eat many birds. The destruc- 
tion of the mammals is an unmixed blessing, except, perhaps, in the 
case of the shrew (Sorex), which is largely insectivorous. Even if 
all the above vertebrates were useful the score against the shrike 
would not be a very heavy one and would not outweigh the 
value of its services in destroying grasshoppers. In the writer's field 
experience with the shrike only one attempt to capture a vertebrate 
animal was observed. In this case the shrike was seen to plunge 
into a thicket of weeds in pursuit of a brood of tiny quail, but a 
few seconds later it emerged in a great hurry, closely followed by 
the irate cock quail. As a matter of fact, the noxious mammals 
eaten both by the eastern and western shrikes far outnumber the 
birds, and when to the former are added harmful insects the balance 
is very largely on the credit side. 

FOOD OF YOUNG. 

No nestlings of shrikes were at hand for investigation, but the 
stomachs of two young just out of the nest were examined. Both 
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were filled with beetles, ants, wasps, and crickets. In a bird so 
thoroughly insectivorous as the shrike it is not probable that the food 
of the nestlings diffei*s essentially from that of adults. 

As a feature of the landscape and as lending animation to rural 
scenes the shrike in California is a pronounced success, and when one 
sees him jauntily balancing on a telephone wire it is pleasant to 
reflect that in his economic relations he is as admirable as he is from 
the esthetic point of view. 

VIItEOS. 

The vireos are a group of rather small tree-haimting birds of plain 
colors, modest habits, and sweet but unobtrusive voices. One or the 
other of the several species inhabits pretty much everything in the 
way of a tree from the monarchs of the forest down to the humblest 
underbrush. In thickly settled country vireos inhabit gardens, 
orchards, and city parks, and shade trees along the village streets. 
Most of them are migrants, and leave the United States in winter, 
but a few remain on the Pacific coast throughout the year. Their 
food consists largely of insects^ though a little fruit and some seeds 
are occasionally eaten. 

In the insect diet of the vireos there is one element which consti- 
tutes a bar sinister on an otherwise brilliant escutcheon. All the 
species investigated show a decided taste for ladybirds — that is, 
coccinellid beetles. No other genus of birds, nor any single species 
(with one possible exception), so far has been known to manifest 
such fondnej^s for these useful insects. In California the destruction 
of ladybird beetles is perhaps a greater crime than it would be in 
almost any other section of the country, for here the bark scales and 
plant-lica upon which these beetles feed are very destructive, and 
every device for their extermination has been employed, even to 
importing several foreign species of these predatory beetles. 

Time was when the devastation of the San Jose scale and several 
other species of scale insects threatened the fruit industry of Cali- 
fornia, and there can be no reasonable doubt that the coccinellid 
beetles of both the imported and native species were largely instru- 
mental in checking the spread of these pests. It is to be remarked 
that these beetles are wonderfully abundant in California, probably 
more so than any other family. The writer found them upon com, 
weeds, grass, and bushes, often where apparently there was none 
of their natural food. In mitigation of the vireos' habit of eating 
ladybirds all that can be said is that where there is such a super- 
abundance of the insects the damage is minimized. 

The writer is glad to be able to add that besides the coccinellids, 
vireos eat many harmful insects, among which are the black olive 
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scale. Here, then, is an instance where the bird eats the useful beetle 
and also its noxious prey. As there is nothing to indicate that the 
bird exercises a choice between them, we must infer that it eats both 
whenever it finds them. It eats the beetles and the foo<l (scales) 
upon which they feed. From this point of view also it must be 
allowed that the harm done by the vireos in eating coccinellids is offset 
to some extent. 

WESTERN WARBLINO VIREO. 
{Vireo pHviiH HwainsonL) 

One hundred and ten stomachs of the warbling vireo have been 
examined. They were collected during the seven months from April 
to October, inclusive, and though hardly as many as could be desired, 
they probably furnish a fair idea of the food during that portion of 
the year. 

Vegetable food. — Insects, with a few spiders, amount to over 97 
percent of the diet, leaving less than 3 percent of vegetable matter, 
practically all of which was taken in August and September; it 
consisted of wild fruit (elderberries), a few seeds of poison oak, a few 
other seeds, and some rubbish. 

Animal food. — Of the animal food the largest item is Lepidoptera ; 
that is, caterpillars, moths, and the like. These amount to something 
more than 43 percent of the whole. Caterpillars make up the great 
bulk of this portion of the food and are a very constant and regular 
article of diet. Fewer are eaten in July and August and more at the 
beginning and end of the season. In April they amount to over 82 
percent of the food of the month. Pupa? of codling moths were iden- 
tified in four stomachs, and minute fragments probably of the same 
were found in several others. A few adult moths also were found, 
but the species could not be identified. 

Hemipter^ are the next most important item of diet, and amount 
to 21 percent. They consist of stink-bugs, leaf-bugs, leaf-hoppers, 
spittle-insects, tree-hoppers, and scales. The last were the black olive 
species (Saissetia olew). Coccinellid beetles, or ladybirds, were eaten 
to the extent of over 19 percent of the whole. None was in the 
stomachs taken in October, while the greater part (over 03 percent) 
was contained in those obtained in July. The species belong to the 
genera Hippodamia and Coccinella, which are larger than those of 
the genus Scymnus selected by the warblers. Other beetles, mostly 
harmful species, amount to more than 7 percent. 

Hymenoptera, which are an important food of the warblers, are 
conspicuous by their absence in the stomach of the warbling vireo. A 
little more than 1 percent represents the sum total. They consist of a 
few ants and an occasional wasp. 
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A small number of flies, grasshoppers, and dragon-flies make up a 
little more than 3 percent of the miscellaneous insects. Spiders were 
eaten to somewhat less than 2 percent. 

CASSIN VIREO. 
(Vireo soHtarius casaini.) 

This is another of the tree foragers living in summer in orchards, 
canyons, and forests. 

Its food consists of the same elements as that of the last-described 
species, but in somewhat different proportions. Forty-six stomachs 
were examined, taken in every month from April to November. They 
afford at least a fair indication of the food for those months. 

Vegetable food, — The vegetable food, which was only a little more 
than 2 percent of the total, was made up of leaf galls, seeds of poison 
oak, and a few bits of rubbish. Not a trace of fruit waj? found. 

Animal food. — The animal matter amounts to nearly 98 percent of 
the whole. Hemiptera are the largest item and amount to nearly 51 
percent. The various families represented are those of the squash- 
bugs, leaf-bugs, stink-bugs, shield-bugs, leaf -hoppers, tree-hoppers, the 
jumping plant-lice, and scales. The latter are represented as usual by 
the black olive scale, which was contained in four stomachs. Caterpil- 
lars, with a few moths, are next in importance and form more than 
23 percent of the whole food. They were eaten in every month and 
are evidently a favorite diet. 

Hymenoptera are eaten much more largely by this species than by 
the last. They amount to over 7 percent, and are mostly wasps, with 
a few ants. This record, however, is likely to be modified by further 
investigation. 

Ladybird beetles were eaten to the extent of a little less than 6 
percent, which is quite reasonable as compared with the record of the 
warbling vireo. It is, however, much greater than that of any bird 
outside the present genus, except the pygmy nuthatch, and in the 
case of that bird the evidence is too meager to be accepted at its face 
value. Other beetles amount to a little more than 3 percent of the 
food, and are mostly weevils and small leaf -beetles (Chrysomelidw). 
A few flies, grasshoppers, and other insects amount to somewhat more 
than 2 percent, and these, with 4 percent of spiders, make up the 
remainder of the animal food. 

SUMKABT. 

In glancing over this record of the Cassin vireo it appears that 
bugs are the favorite food, as shown by the numbers consumed; but 
caterpillars, though second in quantity, are eaten with greater regu- 
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larity and appear in the food of every month. The consumption of 
ladybirds is very moderate for a vireo, and on the whole the bird 
probably does not do much harm in this way. All the other beetles 
are harmful, as are most of the other insects which compose the bird's 
food. 

HUTTON VIREO. 
{Vireo huttoni.) 

This species is a resident of most parts of California west of the 
great interior valley. In food habits it does not differ remarkably 
from the foregoing, but the various elements of its food are in 
slightly different proportions. 

Vegetable food. — Examination of 54 stomachs shows that less than 
2 percent is composed of miscellaneous articles of vegetable origin. 
One stomach contained a few seeds of elderberries, two contained 
those of poison oak, and these with a few galls and some rubbish 
make up the whole of this part of the food. It would seem that with 
most of the vireos vegetable matter is taken accidentally, or possibly 
experimentally to see how it tastes, rather than as an approved article 
of diet. 

Animal food. — Of the 98 percent of animal food the largest item is 
Hemiptera, as is the case with many of the vireos, titmice, and gnat- 
catchers. These insects amount to 49 percent of the food of the pres- 
ent species, and are represented by the following families: Assassin- 
bugs, leaf-bugs, stink-bugs, leaf-hoppers, tree-hoppers, jumping 
plant-lice, and bark scales. These last consist, as is so often the case, 
of the black scale, which appeared in 8 stomachs. Caterpillars, with 
a few moths and cocoons, are next in importance, and constitute over 
22 percent of the food. These two items not only make up more than 
two-thirds of the diet, but are eaten with great regularity through the 
year and seem to be the staples of the bird's food. 

Beetles, collectively, amount to nearly 11 percent. Of these 8 per- 
cent are ladybirds, somewhat more than were eaten by the Cassin 
vireo, but only half of the amount eaten by the Swainson vireo. The 
remaining beetles, less than 3 percent, were largely weevils, among 
which a few^ engravers (Scolytida*) could be distinguished. Hyme- 
noptera, including both wasps and ants, form about 7 percent of the 
food. Among them several parasitic ones were identified, but there 
were not enough to be of any great economic interest. A few mis- 
cellaneous and unidentified insects amount to nearly 5 percent of the 
food. Flies and grasshoppers make up a part of this, but they are 
only rarely eaten. Spiders are consumed regularly but sparingly. 
They amount to a little more than 2 percent. 
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OTHER CALIFORNIA VIREOS. 

Several other species and subspecies of vireos occur in California, 
but in the general character <»f their food they agree closely with the 
foregoing. 

BEETLEH FOUND IN HTOMACUS OF VIREOS. 

CoccineUa t, calif ortiica, Gastroideajviridula, 

H ippodamia con lergenH. Blapstinus spp. 

Seym n U8 spp. A pion cribricoUis, 

. I !nUu8 spp. Balaninm spp. 

Crepidodera helxineK. Copturodes koebelei. 

WABBLEB8. 

(Mniotiltldap.) 

The warblers, or more properly the wood warblers, to distinguish 
them from the warblers of the Old World (Sylviidse), are a large 
family of rather small and often brightly colored birds. For the^ 
most part they inhabit woods and shrubbery, and while some of them 
obtain their food from the ground they seldom wander far from 
trees and bushes. The species and subspecies are so widely dis- 
tributed that, excepting the deserts, there are no very extensive areas 
within the boundaries of the United States that do not have their 
complement of these, interesting birds. Their food consists largely 
of insects, and they subsist upon specias which frequent the leaves 
and trunks of trees. Wasps and flies (Hymenoptera and Diptera) 
form a large portion of their diet, and as these insects are the best 
of fliers a considerable portion of them are taken on the wing. The 
warblers probably eat more of these elusive insects than does any other 
family of birds except the flycatchers (Tyrannidae) and the swallows. 

Upward of 75 species and subspecies of warblers are known within 
the limits of the United States, and a majority of these occur in the 
West, though perhaps they are not so abundant individually as in 
the Mississippi Valley and Appalachian region. 

The genus Dendroica, as the one best exhibiting the characteristic 
traits of the group, may be taken as the type of the family. There 
are rfl>out 30 species and subspecies of the genus in this country, and 
the ones whose food is discussed in the following pages occur in 
California and on the Pacific coast generally. 

In a resume of the food of the warbler family one is impressed 
with the general noxious character of the insects which compose it. 
The onler of Ilemiptera, commonly called bugs, contains some of the 
worst insect i>ests that afflict mankind. Moreover, from their small 
size and unobtrusive habits thej' are not eaten by many of the larger 
birds and are difficult to exterminate by the devices of man. But 
in some of their multiple forms they are preyed upon by the warblers 
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Audubon Warbler <Dendroica auduboni). 
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to an average extent of more than -25 perrent of the whole fo<xl. 
Most of the other insect food, also, is either of a noxious or neutral 
description, and the vegetable portion is so small that it may l>e dis- 
regjirded. There is probably no finer tribute to the l)eneficial char- 
acter of these birds than that of Dr. Elliot Cones, who says: 

With tireless industry do tlie WaH)lers l>efrlend tlio humnii rnee: their unoon- 
s<*ious zeal plays due part in the nlct» adjustment of Xaturels forces, hel[iiug to 
bring about the balance of vegetable and inscM't life, without which agriculture 
would be in vain. They visit the orchard when the apple and i>ear, the i>each. 
I)luni. and cherry, are in bloom, set»ming to revel cjirelcssly amid the swec»t- 
soenteil and delicately-tinted blossoms, but never faltering in their g(M)d work. 
They i>eer into the crevices of the barl«, scrutinize each leaf, and explore th« 
very heart of the buds, to detect, drag forth, and destroy these tiny creatui*efi. 
singly Insignificant, ct)lkH*tively a scourge, which prey \\\Hn\ the ho|»es of the 
fruit-grower and which, if undisturl>eil, would bring his care to naught. Some 
Warblers flit incessantly in the terminal foliage of the tallest trees; others hug 
close to the scored trunks and gnarled boughs of the forest kings; some i)eep 
from the thicket, the coppice, the im|»enetrahle mantle of shrubbery that decks 
tiny watercourses, playing at hide-and-seek with all comers; others more 
humble still descend to the ground, where they gllrte with pretty, mincing steps 
and affected turning of the head this way and that, their delicate flesh-tinted 
fet»t Just stirring the layer of withered leaves with which a past season carpeted 
the ground." 

Following is a list of insivts, mostly l)eetles, i<lentified in the stom- 
achs of the warblers examined. A number of these had l)een eaten 
by nearly every species : 



Corcinella t, calif onilra. 
f-rt/mnwtpallens. 
Scymnus tnarginicoUin. 
Srymnus sp. nov. 
}ficroUpus laticepn. 
Mefanophthalma americana. 
. 1 phodiusj-ugifroHH, 
niachus auratuH. 
{Jaatroidca cyanea. 
Diahrotica soror. 



Saissetiaolew. 



< OI.KOPTERA. 

Crcpidodera hclxines. 
i:pitrix parrula. 
Bruchns paupcrculutt. 
niapHthius pulvcrtilentus. 
XotoxuH alamedw. 
AnthivuH flifflcilis. 
I) iodyrh yiich uft hyt ii roides, 
Apion vcHpcrtiiinin. 
Otiychoharis wsidiosa. 
nalaninussn, 

HEMTPTERA. 

A spid io t uH rapax. 



AUDUIU)N WARBLER. 

( Den droica atidu hoti /. ) 
(Plate III.) 

The Audubon warbler is well distributed over the Pacific coast 
region, breeding in the mountains and dcs(»ending in winter to the 
valleys and plains of California. It is one of the most abundant 

a Birds of the Colorado Valley, p. 201. 
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species, and may be considered as typical of the genus, especially in 
the matter of food. In the winter season it is a frequenter of 
orchards, gardens, and dooryards where it pursues its business of 
insect hunting with a persistent assiduity worthy of all praise. At 
this season it is very familiar and easily approached. 

In investigating the food of the Audubon warbler 383 stomachs 
have been examined. They were taken from July to May inclusive. 
Geographically they are distributed from the San Francisco Bay 
region southward to San Bernardino, and probably give a fair idea 
of the winter diet of this bird in California. The food consisted of 
nearly 85 percent of animal matter (insects and spiders) and a little 
more than 15 percent of vegetable. 

Animal food. — The largest item of animal food is Hymenoptera— 
wasps and ants — which aggregate a little more than 26 percent of the 
whole. By far the greater number of these are ants, and as plant- 
lice also are eaten to a considerable extent, it is probable that many 
of the ants are species that take care of the lice. The other members 
of this order are mostly*rapid fliers, so the inference is that they were 
caught on the wing. The greater number were eaten in the fall and 
spring months. In our record May appears as the month of least 
consumption — 6 percent. August is the month of greatest consump- 
tion — 61 percent. This record, however, probably is unreliable, as 
but one stomach was taken in this month. A few were identified as 
belonging to parasitic species. 

Flias (Diptera) are represented in the stomachs of the Audubon 
warbler to the extent of a little more than 16 percent, or one-sixth of 
the whole food. This is one of the largest, if not the very largest, 
record of this order of insects eaten by any bird except some of the 
swallows. Even the so-called flycatchers do "not eat so many flies as 
this warbler — in fact, the name ' wasp-catchers ' would be much more 
appropriate for that family. The flies eaten by the Audubon war- 
bler must have been caught in mid-air, for flies as a rule do not allow 
themselves to be captured without at least attempting to escape. 
These insects are so soft-bodied that it is not often possiWe to deter- 
mine more about them than that they are Diptera. Two families 
were identified — Muscidje, the family of the common house fly, and 
Tipulidse, or crane-flies, the long-legged mosquito-like creatures other- 
wise known as " daddy-long-legs." Most of the Diptera, however, 
are the smaller species, such as gnats, which fly in swarms, and being 
rather sluggish are more easily captured. They are eaten with 
remarkable regularity during the whole season, with no decided de- 
crease in the winter months — in fact, more were eaten in January 
than in either September or April. March is the month of maximum 
consumption, when Diptera constitute over 54 per cent of the whole 
food. 
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Bugs collectively amount to nearly 20 percent, of which a little 
more than 4 percent are scales and plant-lice. The black olive scale 
(Saissetia olece) and another species (Aspidiotus rapax) were found 
in 15 stomachs. Plant-lice (Aphididse) were contained in 39 stom- 
achs, and from the numbers eaten appear to be favorite food. Sev- 
eral stomachs were entirely filled with them, and the stomachs in 
which they were found contained an average of 71 percent in each. 
The remainder of the hemipterous food, more than 15 percent, is 
made up of stink bugs, leaf-hoppers, and tree-hoppers, with a con- 
siderable residue of other remains not further identified. Bugs, as a 
whole, are eaten rather irregularly, and the greater number are eaten 
in the fall months, after which the number consumed gradually 
decreases. Caterpillars are eaten rather regularly by the Audubon 
warbler, but not in great numbers. They amount to nearly 14 percent 
of the food of the season, though this figure includes a few moths and 
chrysalids. Some cocoons of tineid moths were in several stomachs. 

Beetles of all kinds aggregate something more than 6 percent of 
the whole diet. They belong to several families, but the snout-beetles 
are most prominent. The others belong to about a dozen families, 
and, except a few carrion and ladybird beetles, are injurious. A few 
insects other than the above and some spiders, in all a little less than 
2 percent, make up the rest of the animal food. 

Vegetable food, — The vegetable food of the Audubon warbler con- 
sists of fruit, weed seed, and a few miscellaneous substances. As the 
bird does not visit the fruit-growing rejgions during the fruit season, 
it is not chargeable with injury to cultivated crops. Almost all the 
fruit eaten is wild and of no value, though in the fall it probably 
feeds to some extent upon various belated products of the orchard. 
The total of fruit for the season is less than 5 percent, of which the 
greater amount is eaten in the autumn and early winter, after which 
the quantity is unimportant. 

The most prominent item of vegetable diet, however, is weed seed. 
This is eaten to the extent of a little more than 9 percent of the whole 
food, and is taken in almost every month of the bird's stay, the 
greater quantity in winter. Something more than 31 percent was 
eaten in December, 22 in January, and 31 in February, after which 
it decreases regularly to April. One of the most imi>ortant seeds 
eaten by the Audubon warbler is that of the poison oak {Rhus diver- 
fdloba (PI. II, fig. 9). In most cases the whole seed is not eaten by 
this bird, but only the waxy outer coating, which is easily identified by 
certain woody granules which it contains; hence the bird does not aid 
in the distribution of these noxious plants. The remaining vegetable 
food, amounting to less than 2 percent, consists principally of rubbish. 
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SUMMARY. 



It must be evident to the most casual reader that this bird is a 
vahiable asset in the orchard and garden. The great bulk of its 
food, both animal and vegetable, is composed of elements the elimina- 
tion of which from the farm is a benefit. As has been elsewhere 
pointed out, the destruction of insects during winter or in early 
spring is more useful than in the height of the midsummer abun- 
dance, for in spring the progenitors of, the season's broods are 
destroyed and with them the possibility of thousands of progeny. 

MYRTLE WARBLER. 
(Dcndroica coronata,) 

This is another winter visitant in California. Only 10 stomachs 
of this species have been examined, but the contents show the pre- 
dominant food characteristic of the genus. There is one point, how- 
ever, which is worthy of passing note. One of these stomachs was 
completely filled with greedy scales {AspidiotK,s rapax), with the 
exception of a small fragment of a beetle; another contained remains 
of the black olive scale, and still ahother some scales not identified. 

TOWNSEND WARBLER. 

( Dcndroica towriHcndi. ) 

The Townsend warbler, like the Audubon, summers in California 
<mly in the mountains. During the migration and in winter it visits 
the valleys. Like other members of the family it is an insect eater 
almost exclusively, and does not eat fruit or other farm products. 
Thirty-one stomachs were taken in the four months from October to 
January inclusive, in the region from Pacific (xrove to Watsonville. 

As our stomach examinations disclose the fact that the food of this 
warbler agrees closely with that of others of the same group, a fair 
idea of the diet for the alx)ve months is obtained. 

Animal food. — The aninud food consists of insects and a few 
spiders, and amounts to over 1>5 percent of the food during the time 
specified. Of this, bugs make up 12 percent, mostly stink-bugs 
(Pentatomida*) and a few leaf -hoppers and scales. The former 
appear to be a favorite food. Although these insects are eaten with 
considerable regularity by most of the warblers of this group, they 
are not usually taken in great numbers, but the Townsend warbler 
eats many, and several stomachs were entirely filled with them. 

Hymenoptera, consisting of l)oth wasps and ants, are eaten to the 
extent of 25 percent of the food. Most of them are winged species. 
Perhaps the most striking point in the food of this bird is the great 
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number of weevils or snout-beetles represented. They amount to over 
20 percent of the food, while all other beetles form less than 1 percent. 
The greater number of these insects w^ere of the species Diodyrhyn- 
chus byturoides^ a weevil which destroys the staminate blossoms of 
coniferous trees. Five stomachs contained, respectively, 68, 65, 53, 
50, and 35 of these beetles, or 271 in all. Moreover, each of these 
stomachs contained fragments which could not be satisfactorily iden- 
tified; probably these were the same species, so that the total con- 
tained in the 5 stomachs is probably nearer 300. Several other 
stomachs contained fewer of these weevils. Representatives also of 
another family of snout -beetles very destructive to timber were pres- 
ent in a few stomachs. These were the engravers (Scolytida*), which 
lay their eggs beneath the bark of trees, where they hatch, and the 
larvae bore in everj' direction. Caterpillars and a few miscellaneous 
insects and some spiders make uj) the remainder of the animal food. 

Vegetable food. — The vegetable matter, which amounts to less than 
5 percent of the whole, consists of a few seeds and leaf galls. As the 
galls in most cases contained small larva? it is a question if they 
should not be reckoned as animal food. 

HUMMARY. 

While this can be considered as only a preliminary study of the 
food of the Townsend warbler, the thoughtful reader can not fail to 
be impressed by the fact that this bird exhibits some very valuable 
economic traits, especially in its relation to the forest. The stomachs 
containing the pine-eating weevils were from birds killed in the pine 
forests of Pacific Grove, near Monterey, as also were those containing 
the engraver beetles. Of the 30 stomachs examined, 19 held the 
remains of weevils, from which it would appear that these insects 
are preferred as an article of food. As this group of beetles con- 
tains some of the worst pests of the forest and orchard, any bird that 
eats them so freely must be considered as performing a most welcome 
service. 

SUMMER WARBLRR. 

(Dendroica wntiva subspp.) 

The Summer warbler, yellow warbler, or summer yellowbird, as it 
is variously called, is represented in the West by two subspecies, one 
of which visits California only as a migrant. The other, which does 
not differ essentially from the eastern form, is a rather common sum- 
mer resident throughout the valley and foothill regions. In the East 
this bird is fairly domestic in its habits, and may often Ix? seen about 
gardens and orchards, or in rose bushes nearer the house. In Cali- 
fornia it is not quite so familiar, but is becoming so and probably will 



Digitized by 



Google 



48 BIRDS OF CALIFORNIA AFFECTING FRUIT INDUSTRY. 

sixm acquire the habits of its eastern relative. From the material at 
hand this warbler appears to be even more exclusively ins(»ctivorous 
than the species last discussed. This may arise from the fact that 
it stays in the fruit districts during summer, when insects are most 
numerous; hut it must, be remembered that this is also the season 
when finiit and vegetable food generally are most abundant. 

William Prond, of Chico, Butte County, thus recounts the efficient 
service of this and other warblers: 

On Rancbo Chico is a flue coUectiou of roses, all of which are more or less 
liable to attacks from Aphift ronca, but are i)erfectly free from other insects. 
I attribute this to the protection of small birds, among the most active of which 
are Dendroica wstivay ♦ ♦ ♦ Uelminthophila celaia, Regulus calendula. 

The following statements in regard to the food of the summer 
warbler are based on the examination of 98 stomachs, all collected 
from April to October, inclusive. 

Animal food. — The animal food, composed entirely of insects and 
a few spiders, amounts to over 97 percent. The largest item is 
Hymenoptera, which amounts to over 30 percent, about half of which 
are ants. The remainder are small bees and wasps, some of which 
are probably parasitic species, though none were positively identi- 
fied. The insects of this order must be favorite food, as they are 
eaten with remarkable regularity and constitute an important per- 
centage of the diet in every month represented. Caterpillars, with a 
few moths, aggregate over 18 percent. The greater number are 
eaten in spring and early summer, but in fall they give place to other 
insects. 

Beetles form nearly 16 percent of the diet, and embrace about a 
dozen families, of which the only useful one is that of the ladybirds 
(Coccinellidae), which are eaten to a small extent. The great bulk 
of the beetle food consists of small leaf-beetles (Chrysomelidw), with 
some weevils, and several others. One stomach contained the remains 
of 52 specimens of NotoxxiH ahwiedw^ a small beetle living on trees. 
Bugs (Hemiptera) constitute over 19 percent of the food, and are 
eaten regularly every month. Most of them consist of leaf-hoppers 
( Jassidfie) and other active forms, but the black olive scale appeared 
in a number of stomachs. Plant-lice were not positively identified, 
but some stomachs contained a pasty mass, which was probably made 
up of these insects in an advanced stage of digestion. 

Flies seem to be acceptable to the summer warbler; they are eaten 
to the extent of nearly 9 percent. Some of them are of the family 
of the house fly, others are long-legged tipulids, but the greater num- 
ber were the smaller species commonly known as gnats. A few 
small soft -bodied Orthoptera (tree-crickets), a dragon-fly, and a few 
remains not identified, in all about 5 percent, made up the rest of 
the animal food. 
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Vegetable food. — The vegetable portion is only about 2^ percent. 
Nearly all of this was fruit pulp contained in a single stomach. 
This, with one or two seeds and a few accidental bits of rubbish, 
makes up the whole vegetable contingent, which, therefore, may be dis- 
missed without further comment. 



FOOD OF NE8TUNGS. 

Some idea of the amount of insect food eaten by warblers may be 
obtained by watching the feeding of their young by the parent birds. 
A nest of the summer warbler containing two young, about a week 
old when discovered, was watched for six hours distributed over three 
days. The nest was situated in a prune tree in an orchard, and it is 
practically certain that all the food for this family was obtained in 
the orchard. The results of the observation appear in the following 
table : 



Forenoon. 



Date. 



Hour of obser- 
vation. 



June 12 
June 14 
June 14 
June 15 



8.21- 9.21 
10. 34-11. 94 
8.00- 9.00 



Number 
of feed- 
ings. 



Afternoon. 



vauon. jjj^ 



31 
32 



3. 26-4. 26 



21 



4.36-6.36 
1. 11-2. 11 



31 
30 



In six hours 181 feedings were observed, an average of 30^ per 
hour. As there were only two young, it follows that each nestling 
was fed 15 times per hour, or for a day of fourteen hours 210 times. 
Both parent birds took part in feeding the young, but it was noted 
that the female visited the nest most frequently. 

SUMMARY. 

From the above facts it is evident that the presence of a few 
warbler nests in an orchard goes far to safeguard the trees from 
attacks of insect enemies. The inference is plain that the presence 
of insectivorous birds should be encouraged by the orchardist by 
every means in his power. The summer warbler is, if possible, even 
more completely beneficial in its food habits than the Audubon 
warhl©*'.*-. Its. animal food in- relation to man ii? almost entirely nox- 
ious or neutral, and it eats so little vegetable food that its character is 
of but slight consequence. 

WESTERN YELLOWTHROAT. 

{GeoihlypiH irichan subspp.) 

In California the yellowthroat is an inhabitant of marshes and low, 
bushy places among tules or willows. While it is an insect eater of 
9379— Na 30—07 i 

Digitized by VjOOQ IC 



50 BIKDS OF CALIFORNIA AFFECTING FBUIT INDUSTRY. 

the highest order, it does not so directly affect the interests of horti- 
culture as it would if it frequented orchards and gardens. It may be 
said, however, that as the swamps and thickets in which it lives are 
the recruiting grounds for many orchard pests, the bird that destroys 
them in their native haunts is by no means without economic value. 

In a somewhat restricted investigation of the food of this bird 114 
stomachs, taken in every month except January, were examined. 

Vegetable food. — A few seeds and bits of rubbish is the sum total of 
the vegetable food, and it is probable that these were taken accident- 
ally. Some of the ants of California store up seeds, and when snap- 
ping up ants the yellowthroat probably takes the seeds along with 
them. 

Aninuil nmtter. — The animal matter amounted to 99.8 percent of 
the total food. The largest item is Hymenoptera, amounting to 35 
percent, of which about half is ants and the remainder wild bees, 
wasps, etc. 

Heniiptera amount to 28 percent, and are made up of leaf-bugs, 
leaf -hoppers, tree-hoppers, plant-lice, scales, and probably some others 
not identifiable. The black olive scale was found in a few stomachs 
and plant-lice in one, but the other families were a pretty constant 
component of the food in every month. 

Beetles were eaten to the extent of nearly 15 percent, and are mostly 
harmful species, the exception being a few coccinellids of the genus 
Scymnus, which, however, do not amount to 1 percent of the whole. 
Weevils and others of the more common families make up the rest of 
this portion of the diet. The three orders of insects mentioned above 
form the great bulk of the food of the yellowthroat, and are regularly 
eaten throughout the year. 

Caterpillars and moths comi3risi» 5 percent, but, so far as the 
stomachs at hand show, are eaten very irregularly and do not appear 
on the preferred list. The same may be said of Diptera, though they 
amount to 12 i)ercent, but in several months none were eaten, (irass- 
hoppers were found in only four stomachs, but one of these contained 
nothing else. Spiders are taken to the extent of nearly 4 percent, but 
m some months none were found aiul only a trace in others. 

SUMMABY. 

From the above rather brief survey of the food of the yellowthroat 
it is evident that the horticulturist has nothing to fear from this 
bird should it change its habitat and become an inhabitant of 
orchards and vineyards. It is practically wholly insectivorous, and 
the insects it eats are either harmful or of little economic value. It 
eats no fruit or grain, nor, so far as known, any other useful product. 
Like other members of tUQ family, its life is passed in unceasing 
^search for insects. 
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ORANGE-CROWNED WARBLER. 

{Hehninthophila vclata Hubs[)|). ) 

The genus Helminthophila is next to Dendroica in the number of 
species and subspecies it contains, but still falls far below it. Several 
species occur in California, but the one under consideration is prob- 
ably the most important. Only 65 stomachs were available for exami- 
nation, but they confirm the evidence already obtained from other 
species. 

Vegetable food. — Less than 9 percent of tlie food is vegetable mat- 
ter, and is made up of 3 j)ercent of fruit and rather more than 5 per- 
cent of various substances, such as leaf galls, seeds, and rubbish. 
Fruit was found in only a few stomachs, but the percentage in each 
was considerable; figs were the only variety identified. 

Animal food, — The animal matter in these stomachs amounts to 91 
percent of the food. Hemiptera are the largest item and amount to 
over 25 percent, mostly leaf-bugs, leaf-hoppers, plant-lice, and scales. 
Plant-lice were found in only one stomach and scales in 5, of which 3 
contained the black olive species. Beetles amount to about 19 percent 
of the food, and with the exception of a few Coccinellida} are of 
harmful families, among which are a numlx^r of weevils. 

Beetles and bugs are the two orders of insects that are not only 
eaten to the greatest extent but are taken with great regularity, and 
form a respectable percentage of the f(K)d in every month. 

Caterpillars are eaten rather irregularly, though they aggregate 24 
percent for the year. Stomachs collected in several months contained 
none, while in others they amounted to more than half the food. 
Probably the examination of a greater numlx^r of stomachs w^ould 
show more regularity in the (consumption of these insc*cts. 

Ilymenoptera amount nearly to 15 percent, and are mostly small 
wasps, though' some ants are eaten. This is the smallest percentage 
for this order that has yet been found in the food of any warbler. 

Flies are represented by l<»ss than 1 percent, which is unusually 
Muall. Perhaps this warbler lacks the skill to catch such agile 
in^ect^. Seven percent of . pidriv, nere fnind in the rtomaeli.-, the 
largest percentage of tht e erf.Uurt. for any v arbler. Thif again 
indicates that the orange-oro^n is most iucce.ssful in hunting slug- 
gish game, such as beetles, bugs, and spiders. 

(rOLDKN PILKOLATEI) WARHLKK. 

(WilMonkt jmsilla suhspp.) 

The golden pileolated warbler is another of the small birds that 
bummer here and there on the Pacific coast, mostly in willows and 
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other shrubbery, but not rarely in the orchard. During the migra- 
tion it is common and widespread. 

Fifty-two stomachs of this bird have been examined, and though 
the evidence is somewhat fragmentary, it suffice^s to reveal the general 
character of the food. 

Animal food, — Animal matter amounts to over 93 percent, vege- 
table to less than 7 percent. Of the former, the larger item is Hemip- 
tera. which aggregates over 35 percent. The black olive scale was 
found in four stomachs, but leaf-hoppers make up the bulk of this 
portion of the food. Hymenoptera stand next in importance, with 31 
percent, made up of both wasps and ants. 

Flies are eaten to the extent of 11 percent, and in connection with 
the Hymenoptera proves what observation of its habits indicate, that 
this bird gets much of its food when on the wing. A good many of 
the insects were the tipulids, or crane-flies. 

Beetles of half a dozen different families were eaten to the extent 
of about 9 percent. They were mostly leaf -beetles (Chrysomelidw), 
with a few weevils and one or two others. No coccinellids were 
found. 

Somewhat less than 5 percent of the food consists of caterpillars. 
They do not appear to be favorite food, for they are eaten very 
irregularly. Spiders also are taken only sparingly, and form but 
little more than 1 percent of the total food. 

Vegetable food. — The vegetable food, less than 7 percent of the 
total, is made up almost entirely of fruit pulp, and was eaten in the 
months of September and October. 

SUMMAKY. 

The foregoing hasty review of the food of the golden pileolated 
warbler shows that its food habits are practically the same as those 
of other members of the family. The food is largely composed of 
insects, and its two most prominent elements are Hymenoptera and 
Hemiptera, which are eaten extensively and very regularly through 
the year. The other components of the diet apparently are taken 
with less regularity. 

WESTERN MOCKXNO BIBD. 

{,lli/au^ pyLl'Olott'yS Uuf^pttrus.) 

The mocking bird has always been held in such high esteem as a 
singer that perhaps it would be useless to attempt to add to the 
bird's repute by showing that its food habits are of a high order of 
economic interest. Moreover, the title of the mocking bird to be 
ranked as an economic benefactor is not quite clear, for, though it 
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does considerable good by the destruction of harmful insects, it eats 
much fruit, and from the Southern States, particularly Texas and 
Florida, where fruit raising is an iuiportant industry, have come 
bitter complaints against it. In Florida the bird is said to attack 
grapes and oranges, and in Texas it is asserted that figs are to be 
added to its food list. 

In California the mocking bird is a common resident only in the 
southern half of the State and is very common only in restricted 
portions. No serious complaints of the bird's depredations in this 
State have yet been made, but this perhaps is due to the fact that 
mocking birds are rare in sections where cherries and the smaller 
deciduous fruits are grown. Where mockers are most abundant, 
citrus fruits are the principal crop and the birds do not appear to 
molest them. 

While a number of stomachs of this bird have been examined, they 
are too few and too unequally distributed over the region under 
investigation to justify final conclusions with regard to the animal 
food; still they furnish information of value. It so happens that 
33 stomachs were taken between July 18 and August 18, and another 
a few days later. All but one of these stomachs were from the region 
about Los Angeles, and this one was collected at Fresno. The av- 
erage, therefore, is a little more than one stomach a day for this 
period, and gives a fair idea of the food for the time and locality. 

The first analysis gives 23 percent of animal matter and 77 percent 
of vegetable. There was no stomach which did not contain some 
vegetable food, while 10 had no animal matter. 

Ani7nal food, — Beetles of several families formed a little less than 
1 percent. Hymenoptera, largely ants, were eaten to the extent of 
somewhat more than 10 percent, (irasshoppers constituted the larg- 
est item of animal food, and amounted to 11 percent of the whole. 
A few caterpillars and spiders made up the other 1 percent of the 
animal food. 

Vegetable food. — Of the 77 percent of vegetable food nearly 74 
percent was diagnosed as fruit. Some of this, of course, was wild, 
but blackberries or raspberries, grapes, and figs were found in many 
stomachs. Many of the birds were taken in orchards and gardens, 
and some were shot in the very act of pilfering blackberries. Others 
were taken in a wild arroyo away from cultivation. The only species 
of wild fruits that were identified were elderberries, which were 
found in a few stomachs. The other vegetable matter was made up 
of several elements. Of these, the seeds of poison oak (PI. II, fig. 9) 
are perhaps the most conspicuous, and one stomach was entirely filled 
with them. A few weed seeds and some rubbish completed the vege- 
table part of the food. 
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Besides the 34 stomachs already discussed, 19 others were examined^ 
but as they represent nine months of the year they are too few to 
afford a criterion of the usual food for those months; but they give 
a hint at least of what is eaten at other times than midsummer. 
Two stomtuhs were taken in March, one of wliich was filled with ani- 
mal food, and the other also, excei)t 1 percent of vegetable rubbish. 
The animal portion consisted of harmful insects, excei)t one lizard. 
This seems peculiar food for a mocking bird, and is to be considered 
beneficial. The one stomach taken in May was filled with seeds of 
poison oak. A stomach collected in June contained 8 p<3rcent of 
caterpillars; simill fruit, probably wild, constituted the rest of the 
contents. Six stomachs taken in August contained 22 percent of 
animal matter to 7S of vegetable. The animal food consisted of 
l)eetles, ants, and grasshoppei*s. The vegetable portion was made up 
of some wild grapelike fruit and a little fig pulp with scmie elder- 
berries. Of four stomachs taken in Septeml)er, one was filled with 
insects and spiders. The three others contained a few wasps, with 
fruit and other vegetable matter. The only insect to be considered 
useful was one carabid beetle. Of the three stomachs collected in 
October, one was filled with the seeds and pulp of grapes and figs; 
one contained 27 percent of grasshoppers and 78 percent of some wild 
berry not positively identified, while the third contained a few grass- 
hopper remains and 92 percent of wild seed. The stomach collected 
in December was filled with seeds and pulp of figs and grapes. One 
stomach was taken in January which contained 70 percent of harmful 
insects and 80 percent of seeds of poison oak. 

>X)OD OF YOUNC.. 

Among these stomachs was one of a nestling about a week old. It 
contained 92 percent of grasshoppers and crickets and 8 percent of 
some wild fruit. So far as it goes, this indicates that mockers follow 
the general rule and feed their young largely on animal food of the 
softer kind — that is, grasshoppers instead of beetles. 

SUMMARY. 

Reviewing the contents of the 52 stomachs we find 29 percent of 
animal matter and 71 of vegetable. Of the animal food the largest 
item is Hymenoptera, 10 percent, and then in order, Orthoptera 7 
percent, Coleoptera 6 percent, Lepidoptera 5 percent, miscellaneous 1 
percent. The vegetable food consists of 50 percent of fruit and 21 
percent of seeds and other items. These results prove that the mock- 
ing bird eats insects to a considerable extent, but they are not con- 
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elusive as to the elements of its preferred diet. It is evident that it 
is fond of fruit, and where abundant the bird may become a menace 
to the orchard and vineyard. 

CAUFOBNIA THBASHEB. 

( ToxoHtoma reiiiriro, ) 

Thrashers are eminently birds of the underbrush. While they 
occasionally alight on trees at some height from the ground, they 
are more frequently seen under bushes or skulking out of sight in 
some almost impenetrable thicket of briars. When, however, the 
thrasher wakes in the morning and feels his soul overflowing with 
song, he perches on the topmost twig of a tree and lets the world 
kndw that he is there and believes that life is worth living. 

The food of the thrasher is obtained on or near the ground. The 
long curved bill of the California species is probably used much as 
many birds use their claws to dig among dead leaves and other rub- 
bish for insects. The bird is not fastidious in its diet, and examina- 
tion of the stomachs reveals a good many bits of dead leaves, rotten 
wood, plant stems, which are carelessly taken along with more 
nutritious morsels. 

An examination of 82 stomachs of this species shows that vegetable 
food exceeds the animal in the proportion of 59 to 41. In the eastern 
species (T. rufum) the ratio is 36 to 64. This result is rather sur- 
prising, for, as a general rule, California birds eat a larger propor- 
tion of animal food than do the most nearly related eastern species. 

Animal food. — As the thrasher is eminently a ground forager it 
would naturally be expected to find and eat many ground-living bee- 
tles. Of these the Carabidse are the most important, owing to their 
predaceous habits; so a separate account of this family was kept. 
The result shows that they enter the food of the thrasher to the extent 
only of 3.8 percent, while all other beetles amount to nearly 6 percent. 
Of these, the darkling beetles (Tenebrionidse) are the most numerous, 
and the May beetles (Scarabseidse) next. But very few weevils or other 
species that live on trees or foliage were found. Of all the insects, 
Hymenoptera are the most abundant, as they are also the most con- 
stant element of the thrasher's food. About half of these are ants, 
the rest wasps and bees. Ants naturally are the insects most often 
found by this bird, as many species live on the ground and among 
rubbish and rotten wood. The occurrence in the food of wasps and 
bees, on the contrary, is somewhat of a surprise, as they are mostly 
sun-loving insects more often found on flowers or the leaves of trees 
than under bushes or thickets where the thrasher delights to forage. 
Together they make up something more than 12 percent of the food 
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of the year. Two specimens of worker honey-bees (Apis melUfera) 
were found in one stomach. None of the other Hymenoptera was of 
si)ecially useful si)ecies. 

Caterpillars, cocoons, and moths amount to a little more than 8 per- 
cent of the food, and the greater number were eaten during the win- 
ter months. It is prol)able that they were hibernating and were 
raked out from under dead leaves or other rubbish. A few bugs, 
flies, grasshoppers, and spiders make up the rest of the animal food— 
about C) percent. Spiders and myriapods amount to a little more than 
6 percent. 

Vegetable food. — The vegetable food may be divided into three 
parts: Fruit, poison-oak seeds, and miscellaneous vegetable matter. 
Fruit represents nearly 18 percent, but it probably is not of much 
value. Several stomachs contained pulp that could not be identified 
with certainty, and might have been that of some cultivated variety. 
Seeds of Rubus fruits (blackberries or raspberries) were found in 12 
stomachs out of the 82. These, however, are as likely to have been 
wild as cultivated. Elderberry seeds were discovered in 10 stomachs, 
Cascara, or coffee berries (Rhamnus calif omicxts) /\n 5, and manzan- 
ita berries in 1. The seed of poison oak {Rhus ditwrsiloba^ PI. II, 
fig. 9), and a few of the nonpoisonous species of Rhus were eaten to 
the extent of 14 percent of the food. They were not found in many 
stomachs, but appear to be eaten in considerable quantities, when 
eaten at all. The thrasher must be added to the list of birds that 
assist in the dissemination of the seeds of this noxious plant. 

The miscellaneous part of the vegetable food amounts to over 2C 
percent, and is made up of mast, weed seed, galls, aid rubbish. The 
mast was not further identifiable. Most of the seeds were so broken 
and ground up that only a few species were identified. Two stom- 
achs contained remains of grain — wheat in one and corn in the other. 
Leaf galls were found in several stomachs, and rubbish in quite a 
number, though here again it is difficult to draw the line between food 
proper and stuff that is accidentally picked up with it. 

ST'MMARV. 

Although the thrashers eat some fruit, most of it is wild and of no 
value. Moreover, the bird's habits are such as to preclude the like- 
lihooil that it will ever l)ecome a resident of orchards. Grain evi- 
dently is not a favorite food, and if it were it is doubtful if the bird 
would leave its chosen haunts for the sake of procuring it. It is not 
probable that the California thrasher will ever become of special 
e(*onomic interest unles*^ under very exceptional circumstances. In 
the meantime it |x»rforms its part in the great work of reducing the 
vast numliers of insects. 
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WBEN8. 

Since the time to which history runneth not the wren family, rep- 
resented by one or other of its members, has attached itself to the 
abodes of man. Wherever man settles some member of this group is 
ready to greet him, to take advantage of his improvements, and to 
aid in the fight against his insect enemies. The common wren of 
Europe and the house wren of eastern North America habitually 
choose crannies in buildings or fences for nesting places, or if hollow 
trees are selected they usually are near human dwellings, preferably 
fruit trees in orchards or gardens. WTien civilization was pushed to 
the Pacific coast, wrens were there ready to welcome the new order of 
things. In food habits the wrens proper (Troglodytinae) are largely 
insectivorous. WTiile occasionally they eat a seed or a bit of fruit, 
the quantity taken by most species during the year is so small in 
comparison to the animal portion as to be insignificant. The insects 
eaten by the wrens are mostly noxious species, such as infest the 
foliage and branches of trees and shrubs, and the domestic habits of 
the wrens enable them to attack these pests in the very places whero 
they are most harmful — that is, in the garden and orchard. The 
predaceous beetles (Carabidse), which live mostly on the ground, are 
protected from the wrens by this very habit, as the latter seldom for- 
ages in such places. Moreover, the species most valuable to man are 
rather large prey for such small birds. 

BEWICK WREN. 
(Thryomanes hewicki subspp.) 

The Bewick wren is one of the species which to a considerable 
extent occupies in California the place of the house wren in the East- 
em States. The nesting habits of the two are practically identical, 
and the economic value of the former is just as great as that of the 
latter. 

•Investigation of this bird's food is based upon the examination of 
146 stomachs taken in every month of the year. Of its diet for the 
year a little more than 97 percent consists of insects and less than 3 
percent of vegetable matter. 

Vegetable food.— The largest quantity of vegetable matter was 
eaten in December and January and formed about 12 percent of the 
food in each of these months. In three months — March, June, and 
September — no vegetable food was found in the stomachs. It is 
hardly probable, however, that such would always be the case in these 
months. What was supposed to be pulp of fruit was found in one 
stomach. This was the only vegetable substance noted that could pos- 
sibly be useful to man. Six stomachs contained seeds more or less 
broken, of which only one was identified, a single seed of turkey 
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inullen {Erenwcarpufi Hetigerus). In one stomach was a small gall, 
and in six were varions snbstances, such as bits of dead leiives, plant 
stems, and rotten wood, which may proj^erly be denominated rnbbish. 

Animal food, — Of the animal food various families of bugs 
(Hemipt^ra) make nj) the largest percentage. One of the most 
interesting items is the black olive scale, which was found in a num- 
ber of stomachs but does not appear to be eaten extensively. The 
great bulk of the hemipterous food was made up of leaf-bugs, stink- 
bugs, shield-bugs, leaf-hoj^pers, tree-hoppers, and jumping plant-lice, 
though there were representatives of other families. The aggregate 
of the Hemiptera eaten is about 31 percent of the total food. It is 
distributed with great regularity through the year and varies less 
from month to month than any other food. With the exception of 
the olive scale no specially harmful sj^ecies was identified, but bugs 
belonging to the same family as the notorious chinch bug were found. 
As a vast majority of the members of this order are injurious to 
vegetation their destruction by birds must be considered beneficial. 

luetics collectively amount to over 21 percent of the food. They 
may be placed in three groups — ladybirds, weevils, and other beetles. 
Ladybirds are probably the most useful insects of the whole order 
of Coleoptera, so that their destruction by birds is to be deplored. 
Bewick's wren eats them to the extent of a little more than 3 percent 
of the whole food. This is not a large percentage, though greater 
than could be wished. On the other hand, the bird eats weevils, or 
snout -beetles, to the extent of nearly 10 percent of its food. As all 
the members of this group (Rhynchophora) are practically harmful 
and some of them the worst pests of the orchard and forest, it must 
be allowed that we are paid for our ladybirds at a fairly good 
price. A number of stomachs contained beetles of this group belong- 
ing to the family of engravers (Scolytidaj), which live under the 
bark of trees and greatly damage the timber. The stomachs of two 
wrens taken in Pacific Grove in the month of January contained 
85 and 80 percent of these beetles. 

The owners of the Pacific Grove pine forests have engaged the 
services of an expert to investigate the damage being done to the pin^ 
by scolytids and other insects, and, if possible, to devise a remedy. 
Is it not evident that the bird under consideration is one of Nature's 
remedies for this evil? The trouble is that there are not enough 
birds to wage effective war against the insects. In many cases, per- 
haps in this one, man himself is partly to blame for present condi- 
tions.. The birds are destroyed — destruction of the forest follows. 
By furnishing proper facilities for breeding in the shape of bird 
boxes the numbers of this wren in the State of California may be 
gi^eatly increased and the forest trees correspondingly protected from 
insects. 
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Other beetles, mostly leaf -beetles (Chrysomelidae) were eaten to 
the extent of a little more than 8 i>ercent. While nearly all of the 
leaf-l^etles are theoretically harmful none of those identified in the 
f<KKl are especially destructive to crops. 

Ilymenoptera, including l)oth ants an<l wasps, aggregate a little 
more than 17 percent of the wren's diet. They are a fairly constant 
constituent of the f(KKl and do not appear to vary nuich according to 
season. The greater number was found in March, but as only two 
stomachs were collected in this month the record is not conclusive. 
Ants form about 7 j)ercent of the food. The economic relations of 
these insects have been discussed elsi»when». Wasps make up the rest 
of the item, about 10 percent, and have no es[)ecial economic signifi- 
cance, (^iterpillars aud a few moths and some coc(K)ns constitute a 
little less than V2 percent of the wren's foo<l. Contrary to what 
might l)e expected, not all these are taken in sunnner. The 14 
^•tomaclis obtained in February contained caterpillars to the amount 
of over 18 percent of their contents. They were probably found 
hibernating in crevices of bark. A few moths were eaten, but, as 
usual, they were only a small item of the food. Small cocoons of 
tineid moths were found in a number of stomachs. 

Grasshoppers amount to 4 percent of the wren's diet. Most of 
them are eaten during the summer and fall, though some appeared in 
stomachs taken in January. While these insects are a favorite food 
for many birds they are i)robably rather large and too terrestrial in 
habits to be eaten in great numbers by wrens. Other insects, mostly 
flies and a few remains which could not be identified, make up about 
percent of the stomachs' contents. Flies (I)iptera) are eaten very 
irregularly and appear not to be relished. Spiders are taken to the 
extent of somewhat more than 5 percent of the total food. As spiders 
live about trees, bushes, fences, rocks, and outbuildings it is not sur- 
prising that they are captured by wrens, but the rule seems to be that 
while all insectivorous birds eat spiders to some extent no species eats 
many. 

List of insects found in stomachs of Bewick w^ren : 

COLEOPTERA. 

Cercyon fulvipenne, Diahrotica aoror. 

fUppodamia convergens. Cryptoccphalus d'astanem. 

CocineUa t. califomica. GaHtroidea sp. 

Scymnus marginicoJHs. Bruchus seminulum. 

Aphodius rugifrons. Blapsiinus dilatatus. 

Microrhopala montana. Notoxm alatnedw. ^ 

l>i(ichus auratu8, Ccntorhynchus nodipennis. 

Crcpidodera helxinen. Prlettoviiis carifrons, 

Kpitrijp parvuJa. Apion sp. 

Kxema conspersa. 
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HEMIPTERA. 

/s'i;irtt diadewa. Saisnetia oletr. 

Remains of insects Mongin^ to the following families were found, 
but not further identified : 

COLKOFFKRA. 

Carabidflp. Bnicliiclfr. 

Hydrophilida?. Tenebrionldjp. 

Staphyliulda?. Authlcidiv. 

Coccinelllda^ Curculionidip. 

Elateridff^. Scolytida?. 

Scarabaelda*. Other Rhynchophora. 
Chrysomellda*. 

DIPTKBA. 

Muscldse. Tipulida*. 

HEMIPTERA. 

Emesidfe. CorlmeUpnidw. 

Reduvlldae. Scutelleridae. 

Aradidflp. Jasslda*. 

Gapsida?. Membraeid^e. 

Lygseidie. Psyllldap. 

Pentatomida". Cocclda*. 

WESTERN HOUSE WREN. 
(Troglodytes acdoii subspp.) 

The western house wren, like its eastern relative, is a common 
residient about outbuildings and. other structures that offer suitable 
nesting sites and good foraging ground. In its general appearance 
and habits it is so like the Bewick wreil that the casual observer is 
likely to confuse the two. Like other members of the family, it is 
largely insectivorous and rarely eats vegetable food. 

Only 86 stomachs of this species from California are available for 
examination, but the character of the food agrees so nearly with that 
of the eastern form that the general results obtained from the study 
of that subspecies may be applied to the western bird. 

Animal food, — In the 80 stomachs examined animal matter, con- 
sisting entirely of insects and spiders, formed 97.5 percent, and vege- 
table food 2.5 percent. Beetles, as a whole, amount to about 20 per- 
cent; caterpillars, aggregating 24 percent, are taken in the earlier 
months of the year; and llemiptera, amounting to 33 percent, are 
eaten chiefly in the last of the season. Grasshoppers amount to about 
5 percent, and different insects, mostly ants and other Hymenoptera, 
aggregate 15 per cent. 

Vegetable food. — The vegetable matter consists of rubbish and one 
grass seed, probably all of it swallowed accidentally. 
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Among the 36 stomachs, of which the record has just been given, 
were 18 nestlings, some being about a week old, others about ready 
to leave the nest. The results of the examination of these were tabu- 
lated by themselves in order to determine the differences, if any, 
between the food of the adults and that of the young. No vegetable 
matter was found in any of the stomachs, and the animal food was 
distributed among a comparatively few elements. Bugs (Hemiptera) 
are the largest item, and amount to nearly 86 percent. Caterpillars 
and grasshoppers stand next, with 17 and 16 percent, respectively. 

It is interesting to note that about three times as many grasshop- 
pers are fed to the young as are eaten by the adults. Wasps and ants 
amount to a little more than percent, and are the smallest item. 
Spiders appear to the extent of a little over 11 percent. Beetles, 
however, constitute the most interesting item of the food. They 
were eaten to an average extent of somewhat more than 11 percent, 
and were nearly all ladybirds (Coccinellida^) contained in the stom- 
achs of five individuals of a brood of six. The amount in each 
stomach varied from 15 to 65 percent of the contents, and averaged 
29 percent of each of the six birds. It is a question which is the more 
surprising, that this bnxxl had eaten so many coccinellids, or that 
the others had eaten so few. Only three other stomachs contained 
any of these beetles and those were all adults. The house wren does 
not exhibit any special proclivities for ladybirds, and it would seem 
probable that in this case either other food was wanting or these 
beetles were specially abundant. 

In addition to the examination of stomachs, observations were made 
upon the feeding of nestling wrens. . A nest situated in the porch of 
the house of Mr. W. O. Emerson, at Haywards, Cal., was observed 
for one-hour periods from soon after the young were hatched until 
they were nearly ready to fly. The nest was watched at various times 
of day, so as to include as nearly as possible all hours of daylight. 
During the first two periods the male aided in feeding the young, 
but afterwards was not seen, and the whole care of the young de- 
volved upon the mother. The number of young probably was not 
fewer than six. Following are the results in tabular form : 



Dale. 



May 18.. 
May 19.. 
May 20.. 
May 21.. 
May 23.. 
May 26.. 
May 27. 
May 28., 
MftvSO.. 



Hour of Ob- ^'"j;^^^'^ 
nervation. j^dings. 



10.00-11.00 
9.3^-10.35 

10.29-11.29 
8.23- 9.23 
8. 22- 9. 22 

10.35- 11. as 



10. 



•JO 9. 20 

■*0-U. 10 



8 
13 
KJ 
20 
19 
32 



.Vflprn(K>n. 



Hour of ob- 
servation. 



Xiimtcr 

of 
feedings. 



4.00-6.00 
4.3o-5.:^o I 



2. :m X 3*> 



10 
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As will be noticed, the whole time of observation covered a period 
of thirteen days, although the nest was not watched every day. In 
all the nest was watched for twelve hours, and the total nulnber of 
times that food was brought to the young was 234, or an average of 
19^ times per hour. The young were fed as early as 5 o'clock in the 
morning and as late as 7 in the evening, thus making for the parent 
birds a working day of fourteen hours. Only a little plain arithmetic 
is necessary to show very nearly the number of insects destroyed by 
this family in a single day. 

These observations were made with watch in hand and the time of 
each feeding noted. In many cases the parent bird was away in 
search of food only half a minute. Once there was a heavj^ mist 
nearly all day, when the mother wren was hard pressed to find food 
for the ever-gaping mouths of her young. No flying insects were 
abroad, and the supply of caterpillars from the immediate vicinity 
had been exhausted. In this extremity the mother turned her atten- 
tion to spiders and was seen to visit the interior of a summer house, 
also to investigate a pile of flower pots and tubs and to plunge into 
and under an evergreen hedge in search of something that would 
answer for food. As the nest was watched at very short range, it was 
often possible to determine the nature of the food brought by the 
parent. WTien the nestlings were very young, it consisted almost 
entirely of small green caterpillai's, commonly called ' canker-worms.' 
Later this was varied by tipulid flies (daddy-long-legs), small moths, 
and spiders. Some of the insects brought were not determinable, 
probably flies and wasps. 

SIM MARY. 

From the above sketch of tlie food of the house wren it will be seen 
that there is j)ractically only one item to which excei)tion can be taken, 
namely, the coccinellid l)eetles, or ladybuirs. But the record is so 
meager that it is not safe to draw general conclusions. It is probable 
that a more extensive invest igjit ion of the food of the California bird 
will show that it is entitled to the same high economic rank as it^ 
eastern relative. 

\\LSTKKN .MAltSll A\RF.N. 

The marsh wren, as its name indicates, is a resident of swamps 
and marshy grounds. At first thought its food might not appear to 
be of any economic importance, but investigation shows that it does 
not diifer from that of the orchard wrens as much as one might infer 
from difference of habitat. Only 53 stomachs of this species have 
been obtained for examination. AVhile this number is not sufficient 
as a basis for final judgment, it suffices to show how closely the food 
of this species resembles that of its congeners. 



Digitized by 



Google 



WRENS. 63 

Vegetable food. — But little vegetable food was found in the stom- 
ach of the marsh wren, and the precise value of most of that was not 
determinable. A few seeds of sedge and one of amaranth were all 
that were identified. The total amount was a trifle over 2 percent. 

Animal food. — Beetles, wasps, ants, bugs, caterpillars, and a few 
miscellaneous insects, with some spiders and snails, make up the 
bill of fare. As with the Bewick and the house wren, bugs are the 
largest item, but do not quite equal the quantity eaten by those indus- 
trious bug-hunters. WTiile the Bewick eats these insects to the extent 
of 31 percent of its food, the marsh wren eats them only to the amount 
of 29 percent. In this respect there seems to bt* little difference 
between the bird that gets its food from trees and the one that feeds 
among the tules and sedges. The families repres<»nted are those of 
the assassin-bugs, damsel-bugs, leaf-lmgs, stink-bugs, leaf-hoppers, 
and tree-hoppers, most of which are usually found on trees — in fact, 
one is forced to the conclusion that the marsh wren must at times 
forage upon trees or shrubs. Scales were found in one stomach, 
which is another point of resemblance between the diet of this bird 
and that of the habitual tree inhabiters. 

In the marsh wren's food caterpillars and chrysalids rank next to 
bugs in importance. They amount to about 17 percent of the whole, 
and appear in the food of every month. Cocoons of tineid moths 
were contained in a number of stomachs, another indication that the 
birds visit trees. 

Beetles constitute IG percent of the food. While a number of the 
commoner families are represented, the terrestrial forms are rather 
more prominent than in the food of the arl)oreal wrens. A few cara- 
bids and a number of coccinellids together make up 2 percent of the 
food, and were the only useful insects eaten, unless the assassin-bugs 
are reckoned as such. As these feed on other insects they must of 
course do some good. Ants and wasps amount to about 8 pcMceut 
of the fo<Kl, and most of them were eaten during the fall months. 
Flies, grasshoppers, dragon-flies, and a few insect remains not fur- 
ther identified make up over 11 percent of the food. They were 
eaten very irregularly. Spider:: const it iitc :onicwhat morr than 5 
percent, and, a? usual, are \^vy regularly eaten, but in ^^mall num- 
bers. Small mollusk?* (inail^* \vere eaten by quite a number of bird>, 
and 1 stomach contained 11 specimens. 

SUMMARY. 

This brief review of the food of the marsh wren, while not abso- 
lutely conclusive, is sufficiently near the truth to prove that the bird 
is to be ranked among our eminently useful s])ecies. Of some birds it 
has been said that their peculiar merit lies in the fact that they 
reside in orchards and cultivated ground and hence destroy insect 
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pests in the very places where their mischief is done. This can not 
be asserted of the marsh wren, but it must be remembered that many 
harmful species of insects breed and live in marshes and waste places 
as well as in grainfields and orchards, so that the birds which 
destroy them on wild lands are removing the source of supply from 
which are recruited the hosts that infest the farm. 

CACTUS WREN. 

( Heleodytes hrunneicapiUux.) 

(PI. IV.) 

The cactus wren is so exclusively a bird of the desert and waste 
places that its food may be thought to have little, if any, economic 
interest. It is not safe to assume, however, that the bird will never 
affect the interests of agriculture because it does not do so at present. 
Moreover, its food habits have a scientific interest which justifies a 
brief review. A number of the birds whose stomachs have been 
examined for this work were taken near orchards and grainfields, 
and there can be little doubt that, with the spread of cultivation, the 
species will adapt itself to a somewhat different environment and 
become of economic importance. We find, in fact, that its food is 
made up of practically the same orders and families of insects that 
compose the diet of birds living on agricultural lands, but the relative 
proportions differ widely, and in most cases the species are probably 
different. 

Only 41 stomachs of the cactus wren were available for examina- 
tion. They were taken in the region from Los Angeles to San Ber- 
nardino, and from July to January, inclusive. They contained about 
83 percent of animal matter to 17 of vegetable. 

Animal food, — Beetles and Hymenoptera, the latter ants and 
wasps, were the two most important items of the animal food. Each 
made up about 27 percent of the total. The beetles belong to several 
families, but weevils, or snout-beetles, were the most noticeable, and 
amoimt to somewhat more than 10 percent. One stomach contained 
11 of these insects and another 10, w^hile others held fewer. Only 
one species, tthifjupxtH eifnwtas was identified. Five of these were iu 
1 stomach. The other beetles belong to more common * £amilie>. 
CoccinoUidc ;^'cre found in 1 ctomach and carrion beetles in 2. 
They were the only insects noted that can be considered as useful 
Hymenoptera are represented by many ants and a few wasps. These 
are just the insects which the cactus wren might be expected to find, 
for drj' land and sunshine are the conditions which favor thase crea- 
tures. Grasshoppers amount to a little more than 15 percent. This 
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Plate IV. 




Cactus Wren iHeleodytes brunneicapillus coueso. 
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is the only wren that eats the.se hisects to any considerable extent 
except as nestlings. 

Bugs (Hemiptera) amount to only a little more than 5 percent of 
the food, which is the smallest quantity eaten by any of the wren 
family. This item, however, contains one unexj)ected element — that 
is, black scales (Saissetia). These api)eared in 6 stomachs, and must 
have l)een obtained from trees or shrubs, possibly from fruit trees. 
In any case their destruction is a welcome service. Caterpillars and 
their allies (Lepidoptera) were eaten to the extent of a little more 
than 5 percent. Among them w^ere many cocoons of tineid moths, 
indicating again that the cactus wren obtains some of its food from 
trees and shrubs. A few unidentifiable insects and spiders amount 
to somewhat more than 8 percent. This is the smallest record for 
spiders of any of the wren family, which is much given to eating 
these creatures, finding them in crannies in rocks, stumps, and other 
places. A few of the long bones of a tree frog were found in 1 
stomach. 

Vegetable food, — Seventeen percent of vegetable matter was found 
in the stomachs of this bird. This is the largest percentage found 
in the stomachs of any species of wren yet examined. The vege- 
table food of the cactus wren consists of fruit pulp and weed seeds. 
The former amounts to nearly 13 percent, but in all cases where 
identification was possible consisted of wild species. Of these, only 
3 were fully identified — cactus (Opuntia), elderberry (Sambucus), 
and Cascara (Rhamnus), the last only in 1 stomach. Nothing 
was found to indicate that cultivated varieties had been eaten. 
Seeds, which amount to 4 percent, are those of the poison oak (Rhus) , 
and a nonpoisonous species, with filaree (Erodium) and Amisinckia, 
most of them useless plants or worse. 

SUMMARY. 

From this brief inspection of the cactus wren's food it is seen that 
it contains but little that is useful to man, while the great bulk is 
made up of elements that are, or would be, harmful if present on 
cultivated lands. The bird thus sustains the good reputation of 
the rest of its family. 

OTHER WRENS. 

Some half a dozen stomachs each of the western winter wren {Olhior' 
chilus hiemalis pacificus) and dotted canyon wren {Catherpes mexi- 
canus punctulatus) and the rock w-ren {Salpinctes obsoletus) have 
been examined. This number is entirely too small to serve for 
specific statements in regard to their food except that it may be said 
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that it corresponds closely to that of the other species of the family 
discussed in foregoing pages. 

From this somewhat limited investigation of the food of the 
California wrens several points may be regarded as established: 
(1) That these wrens are essentially insectivorous; (2) that an over- 
whelming majority of the insects composing their food are harmful 
species; (3) that the quantity of vegetable food eaten is so small as 
to have no economic importance. 

CAUFOBNIA CBEEPEB. 

(Certhia familiaris occidentalis.) 

Only 7 stomachs of the California creeper were available for 
examination, but they confirm the good opinion observers have 
formed of the habits of this bird. Like the titmice and nuthatches, 
the creeper is an indefatigable forager on the trunks and branches 
of trees, and the food it obtains there is of the same nature — that is, 
small beetles (hiany of them weevils), wasps, ants, bugs, caterpillars, 
and a few spiders. Of the 7 stomachs examined, only 1 contained 
vegetable food, and this had only 19 j>ercent of seed, too much digested 
for identification. 

While the creeper is not systematically classed with the imthatches 
and titmice, its food habits closely ally it to these birds and to the 
wrens, and whatever good is true of them applies with equal force 
to the creeper. 

NXTTHATCHES AND TITMICE. 

(Partdff.) 

Few families of birds contain so many absolutely harmless and 
thoroughly useful species as that of the nuthatches and titmice. All 
of the American species are small, and several are so minute that the 
larger species of humming birds exceed them in size. In colors they 
are neither brilliant nor showy, black, white, brown, and gray being 
the predominant tints of their plumage. In manners and voice they 
are equally unobtrusive, and so little do their movements attract atten- 
tion that one may be surrounded by them in the forest before he is 
conscious of their presence. More than forty species and subspecies 
of the titmouse family reside within the limits of the United States, 
of which some fifteen live in California. 

From an economic standpoint the titmice are the reverse of insig- 
nificant. They are essentially inhabitants of trees and shrubs, and 
obtain almost their entire living from them. Their food consists 
largely of small insects and their eggs and larva?, and, as the individ- 
uals of most of the sj>ecies are numerous and spend all the daylight 
hours searching for food, it follows that the number of harmful 
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creatures they destroy is beyond calculation. As conservators of 
forest and orchards there are few birds that compare with them. 
The insects they destroy are largely those that feed upon the leaves, 
blossoms, and fruit of trees, with some that bore into the wood or 
burrow under the bark, thereby injuring or killing the tree itself. 
On the other hand, they do not prey upon fruit, grain, or other prod- 
uct of husbandry. The small amount of vegetable matter they eat 
consists principally of small galls, whose destruction is a benefit, with 
a few seeds and a little wild fruit. 

PYGMY NUTHATCH. 

(Sitta pygm<ra,) 

The nuthatches are small, inconspicuous birds that live upon trees 
and for the most part remain in forests or groves, though not rarely 
visiting the orchard. While allied to titmice they form a fairly well- 
defined group and can be easily distinguished from titmice proper: 
As gjTnnasts they probably lead the avian world. After watching 
their movements one might suppose that nature had quite exempted 
them from the operation of the laws of gravity, as they move up or 
down a tree with equal facility, or along the underside of a horizontal 
branch where they inspect a promising knot hole or cranny, appar- 
ently^ without the least idea that they are upside down. The food 
ihey obtain from trees is of the same general character as that of the 
rest of the titmouse family. 

Unfortunately only a few stomachs of these birds are at hand for 
examination — enough, however, to give a general idea of the diet. 

The pygmy nuthatch is the smallest of the group, but as a 
destroyer of noxious insects it is far from insignificant. Only 31 
stomachs of this feathered midget are available for examination, but 
the number is sufficient to bring out some strong points of the bird's 
diet. The relative proportions of animal and vegetable food, as indi- 
cated by the contents of these stomachs, are approximately 83 percent 
of the former to 17 percent of the latter. 

Animal food. — The largest item of animal food is Hymenoptera, 
composed mostly of wasps, with a few ants. They amount to about 
38 percent of the whole. Next in order are Hemiptera, aggregating 
23 percent. A large proportion of these belong to the family Cer- 
copidae, commonly known as spittle-insects, from the fact that they 
develop inside of a froth-like substance resembling saliva produced 
in summer upon grass and various plants and trees. While none 
of these insects have yet become pests, there can be no doubt that 
collectively they do considerable liarm to plants, as sometimes they 
are very abundant and subsist entirely upon their sap. 
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In this connection peculiar interest attaches to the contents of 20 
stomachs of the pygmy nuthatch from the pine woods of Pacific 
Grove, near Monterey, June 24 to July 13. Eighteen of these 
stomachs contained remains of Cercopi^a?, and six were filled with 
them. The average for the 18 stomachs is a little more than 76 per- 
cent of all the food. They were not identified specifically, but 
undoubtedly are one of the several species known to feed upon the 
pine. Beetles of various families form about 12 percent of tlie food. 
There were many weevils, or snout-beetlas, in the stomachs, and some 
coccinellids, which were the only useful insects found. They amount 
to 9.6 percent, which is the largest record for any bird yet examined, 
except the vireos; but as this percentage is based upon the examina- 
tion of so few stomachs, it can not be considered as wholly reliable. 
Caterpillars amount to 8 percent, and with a few spiders (1 percent) 
account for the rest of the animal food. 

Vegetable food, — The vegetable portion is made up almost entirely 
of seeds, of which a majority are those of conifers, as was to be 
expected from the habits of the bird. 

Two other species of nuthatches, the slender-billed (Sitta c. 
aculeata) and the red-breasted {Sitta canadensis) occur in California. 
A few stomachs of each have been examined and the contents found 
to agree substantially with the foregoing. 

SUMMARY. 

In conclusion, it may be said that, like other genera of the Paridae, 
nuthatches are eminently useful birds. They do not prey upon culti- 
vated crops, eat but few useful insects, and probably are among our 
most efficient conservators of the forest and of the orchard. 

PLAIN TIT. 

(Bwolophus inoniatu^.) 

(Plate V.) 

The plain tit, like the rest of its family, is quiet and unobtrusive, 
attracting little notice by its voice and movements, and probably is 
the most modestly dressed of them all. AVhile it seems to prefer to 
hunt on oaks, it does not neglect fruit trees, and often may be seen 
flitting about the orchard. 

The general character of its food is the same as that of other small 
arboreal species. The relative proi)ortions consumed, however, 
differ somewhat from those taken by other members of the familj^ 
The plain tit eats a greater proportion of vegetable food than any 
other titmouse so far as known, and, what is more remarkable, a 
large part of this consists of the pulp of fruit. 
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Plain Titmouse (Baeolophus inornatus). 
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The following brief account of the food of this bird can be con- 
sidered only preliminary, as but 7() stomachs wore available for exam- 
ination. These, however, are distributed throu<rh the year, so thai 
every month is represented by at least three. WTiile these results may 
be modified by future investigation, tliey probably afford a fair 
general idea of the yearly food of the species. 

Animal food. — Unlike most of the titmice, the plain tit eats less 
animal than vegetable food, the proportion Ixnng 4?» |)ercent of animal 
to 57 of vegetable. Examination of a greater number of stomachs 
may mmlify these figures but probably will not reverse them. The 
animal food is quite evenly divided among a numl)er of elements, but, 
as with the bush tit, bugs (Hemiptera) appear to l)e the favorite, 
mostly eaten during the sununer months. Thesi* amount to 12 
percent of the food. This is a little more than one-fourth of the 
amount of Hemiptera eaten by the bush tit. The black olive scale i^ 
a prominent element of this part of the diet, and forms nearly 5 of 
the 12 percent. In the month of August nine stomachs were taken, 
and 34 percent of their contents consisted of these scales, while one 
stomach was filled with them. The plain tit probably eats this insect 
more or less throughout the year, but the limited numl>er of stomachs 
under consideration does not warrant a positive statement. The other 
hemipterous food consists of representatives of several families, such 
as leaf-hoppers (JaSvsida*), jumping plant-lice (Psyllida?), tree-hop- 
pers (Membracidse), and other remains not identified. 

Lepidoptera, represented mostly by caterpillars, are the next 
most important ingredient of the f(K)d. They amount to nearly 11 
percent, and are mostly eaten during the warm months, though one 
stomach taken in March was filled with caterpillars and one moth. 

Beetles (Coleoptera) are next in imi)ortance in the food, of which 
they form nearly 7 percent. All are harmful species, but the mem- 
bers of one family are especially interesting. The genus BaLnninus 
is composed of weevils in which the snout attains its gi-eatest length, 
and sometimes is as long as the rest of the body. The insects, by 
means of this long snout, bore into nuts and acorns, wherein they de- 
posit eggs, which hatch grubs that eat the nut. The tit finds these 
beetles while foraging upon the oaks. One stomach contained the 
remains of 13 of them, another II, a third 8, and a fourth 7, while 
others contained fewer. The plain tit feeds upon mast to some extent, 
and it is interesting to note that some of the stomachs which held 
remains of Balaninus contained acorn meat also, showing that the 
birds found the one while foraging for the other. 

Hymenoptera in the shape of ants amount to nearly 4 percent, 
while wasps make up the total of this order to about 6 percent. 
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Other insects aggregate a little more than 5 percent. Tipulid flies 
(daddy-long-legs) were found in several stomachs, as were grass- 
hoppers also. One stomach contained the remains of 1«S of the latter, 
a remarkable number for so small a bird, but the bulk was not great, 
and they were probably the debris of several meals. Spiders are 
a very constant article of food, but do not appear in great numbers, 
as the average for the year is somewhat less than 1 percent. 

Vegetable food. — In the vegetable food of the plain tit, fruit 
amounts to nearly 32 percent. Fruit is a rather surprising item of 
the food of this bird, as no one, so far as the writer can learn, has 
ever accused it of destroying fruit. The quantity is three times as 
much as is eaten by the linnet, and is another illustration of the fact 
that in estimating the status of a species the number of individuals 
as well as the amount eaten by each individual nmst be considered. 
The fruit consumed appears to be of the larger cultivated varieties, 
as no seeds of wild berries were found. 

Cherries were identified in a number of stomachs, and pulp of the 
larger fruits was abundant. As considerable of this was contained 
in stomachs taken in the late fall and winter months, it is evident 
that it was refuse left on the tree and of no value. Not only does the 
plain tit eat fruit, but to some extent it indulges also in grain. Oats 
were found in a number of stomachs and constituted nearly 30 per- 
cent of the contents of two stomachs taken in January. Grain is 
probably not eaten to any considerable extent, however, as the amount 
for the year is but little over 1.5 percent, and oats was the only variety 
identified. Leaf galls, seeds of poison oak, weed seeds, unidentifiable 
matter and rubbish make up the remainder, 24 percent, of the vege- 
table food. None of these are of much economic importance, except 
that the distribution of poison-oak seed is a nuisance. 

SUMMARY. 

From this somewhat imperfect review of the food of the plain tit 
it is evident that in its prest»nt numl)ers it is useful. The insects it 
eats are practically all harmful and the scales exceedingly so. More- 
over, its habit of foraging in trees enables it to capture some of the 
worst enemies of fruit and renders its work in this direction invalu- 
able. On the other hand, it eats quite a large percentage of fruit, 
most of which appears to be of cultivated varieties, and should the 
bird ever become as abundant as the linnet now is it would undoubt- 
edly be a pest. This contingency, however, is extremely unlikely. 

CHESTNUT-SIDED CHICKADEE. 

(Pants rufeHceris subspp.) 

\Miile this bird at present inhabits mountain regions rather than 
orchards, still it may not l>e out of place to give a short digest of our 
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knowledge of its food. Fifty-seven stomachs were available for 
examination, and these were taken in every month of the year, 
except March, April, and May. The food consisted of nearly (55 
percent of animal matter and 35 of vegetable. 

Animal food. — Caterpillars constitute 18 percent of the animal 
portion. They were found in nearly every month in which stomachs 
were taken, there being a fairly good percentage even in January and 
December. The greatest amount, 53 percent, was eaten ih August. 
Hemiptera, consisting of leaf-hoppers, tree-hoppers, and olive and 
other scales, constitute the most important item of food, and amount 
to about 25 percent. These were found in all except two winter 
months. Wasps were eaten to the extent of 13 percent of the food, 
but no ants were found. Beetles amount to less than 2 percent of 
the food, but nearly all are noxious; weevils appeared in one stomach. 
Flies and grasshoppers are conspicuous by their absence, and not 
even a trace of one was discovered. Spiders are a very constant ele- 
ment of the food of nearly all the titmice. In that of the chestnut- 
side they amount to nearly 7 percent for the year, though in August 
they constitute nearly 16 percent. 

Vegetable food. — The vegetable portion of the food consists of 
fruit pulp 8 percent, seeds nearly 20 percent, and miscellaneous mat- 
ter 7 percent. Fi*uit pulp was found only in a few stomachs taken in 
the fall and winter and was probably waste fruit. The seeds eaten 
were mostly those of coniferous trees, as was to be expected of a bird 
which spends so much of its life in evergreen forests. The miscel- 
laneous items of the vegetable food are leaf galls, bits of moss, and 
rubbish. 

BUM MARY. 

The above sketch of the chestnut-sided chickadee, while very 
imperfect, suffices to show the general character of its food. A few 
stomachs also of the mountain chickadee {Parus gamheli) have been 
examined and the contents found to agree in a general way with the 
food of others of the group. 

WREN TIT. 
(Chamaea fascia fa siibspp.) 

This modest, secretive bird, like the eastern chat, is more often 
heard than seen. At present it does not often live in orchards and gar- 
dens, and when it visits these it sticks closely to hedges ancl the denser 
parts of the shrubbery. In general it keeps to its original abiding 
places in the dense chaparral of canyons and hillsides. So long as it 
is confined chiefly to these situations its food habits will never be of 
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more than secondary importance, but as cultivation spreads the bird 
will be forced more and more to reside in cultivated districts. 

The number of stomachs available for examination is 165, and as 
they represent every month except July they afford a fair idea of the 
salient features of the bird's yearly food. Of this 52 percent is 
animal matter, insects and spiders, and 48 percent of various vegetable 
substances. 

Animal food, — The most important item of the animal food con- 
sists of ants and wasps (Hymenoptera), which amount to 2Z percent 
of the whole. This is in strong contrast to the bush tit, whose diet 
contains scarcely any of these insects. About half of the Hymenop- 
tera are ants. This is exactly what might be expected of a bird of 
such terrestrial habits and one so given to lurking under bushes and 
about decayed logs and rubbish. The other insects of this order 
are small wasps. Beetles, collectively, the next most important item 
of food, amount to about 10 percent. The only useful species iden- 
tified were a few ladybirds (Coccinellidse), and a separate account of 
these was kept in order to estimate the harm done by their destruc- 
tion. The result shows that the diet of the wren tit contains less than 
1 percent of these useful beetles. The remaining beetles belong to 
various families, all of them harmful to vegetation. Caterpillars 
constitute a little less than 8 percent of the food, and are a very con- 
stant element of the diet. They appear to be eaten at all seasons, but 
in the early summer they amount to about one- fourth of the food. 
Quite a number of cocoons of tineid moths also were present in the 
food. 

Bugs (Hemiptera) are eaten to the extent of abont 7 percent of the 
animal diet. In this respect the wren tit differs from the bush tit, 
over 44 percent of whose food is made up of these noxious insects. 
In one particular, however, the two birds are alike; scales (Coccidae) 
are prominent in the food of both. The black olive scale (Saissetia 
olece) and the greedy scale {Af<pidiotHs rapax) were identified in the 
stomachs of both birds, and many not sj^ecifically identified were 
found. The scales were probably obtained from orchards, as it is 
not likely that these insects have spread to wild plants and forest 
trees. As scales are to be had at all seasons they are a constant 
element of the food of tits. The remaining animal food, less than 
5 percent, is composed of various insects and some spiders. One 
stomach contained the legs of a grasshopper and another the remains 
of a wood-cricket. These are the only orthopterpus remains in any 
stomach. Flies (Diptera) were eaten very sparingly. Spiders ap- 
peared in a great many stomachs but not in large numbers. They 
amoimt to a little less than 2 percent of the food. In one stomach 
were found 2() mites, commonly parasitic on l>eetles and other insects. 
Their hosts had probably been eaten by the tit. 
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Vegetable food, — The vegetable contingent of the food, 48 percent, 
is made up of various substances, but may be arranged in three cate- 
gories — fruit, poison-oak seeds, and other vegetable matter. Fruit, 
identified by seeds, pulp, and skins, amounts to a little more than 20 
percent of the whole food. Few direct complaints, however, have been 
lodged against the wren tit on the score of damaging fruit, and yet 
this record is nearly twice that of the linnet — the bird against which 
the heaviest charges are made by the orchardist. The reason for 
this difference is probably not far to seek. There are undoubtedly 
a hundred linnets in California to one wren tit. This again illus- 
trates the point before made, that the mischief done by birds usually 
results from a superabundance of the individuals of a particular 
species, all uniting simultaneously to attack some particular product. 
Moreover, the fruit consumed by the wren tit consists largely of wild 
varieties — such as elder berries (Sambucus), snow berries (Symphori- 
carpos), coffee berries (Rhamnus), twinberries {Lonicera ifiroln- 
crata)^ and others of a similar character. Seeds of blackberries or 
raspberries (Rubus) were found in a few stomachs, but these may 
have been either wild or cultivated. 

As the seeds of poison oak {Rhus dimrsiloha) occurred in many 
stomachs a separate account of them was kept. From August to 
P^ebruary, inclusive, they form a constant and important element of 
the diet. For thase seven months they constitute more than one- 
fourth of the food, and the average for the year is over 16 percent. 
It seems natural enough that the wren tit should eat these seeds, as 
they are abundant and easily accessible. The fact is to be deplored, 
however, as they are not destroyed in the stomach, but either pass 
through or are regurgitated in condition to germinate. The seeds 
apparently are eaten for the sake of the rather thin layer of dry white 
pulp that surrounds them. No doubt this is very nutritious, as in 
winter poison-oak seeds are a common article of diet for many species 
of birds. The rest of the vegetable food, over 11 percent, is made up 
of a few weed seeds, leaf galls, and rubbish. None of it has special 
economic significance. 

FOOD OF YOUNG. 

Among the stomachs examined were those of a brood of 5 nest- 
lings about two weeks old, and therefore nearly ready to leave the 
nest. The results are of interest as showing that the wren tit fol- 
lows the usual rule and feeds its young entirely on animal food. 
The largest item is caterpillars, which amount to 03 percent of the 
contents. Spiders, with their cocoons and eggs, are next in import- 
ance, with 15.(5 percent. Bugs, mostly leaf -hoppers, form 12.2 per- 
cent. Beetles of the May-beetle family, with a trace of eggshell. 
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make up the remainder, 9.2 percent. One can not fail to notice the 
soft nature of most of this food provided for the young. The beetlas 
are the only exception, and these were the smallest item. 

SUMMARY. 

In summing up it is evident that so far as its natural food is con- 
cerned the wren tit does little or no harm, as coccinellid beetles, the 
only really useful insects it eats, are consumed very sparingly. Its 
vegetable diet presents two points for criticism. It e^ts a moderate 
amount of fruit, and were the bird as abundant as the linnet the harm 
it would do in orchards would perhaps more than counterbalance the 
good. The wren tit, however, naturally is a denizen of dense shrub- 
bery, and as this is cleared away for farms and orchards the species 
is likely to diminish in numbers rather than increase, imless its habits 
radically change. The consumption of the seeds of poison oak is an 
unfortunate habit, since it aids in the dissemination of this poisonous 
plant, already too common and widespread. All things considered, 
the wren tit for the present is to l>e classed as beneficial. 

CALIFORNIA Bl STI TIT. 
( PsaJtriparuH m in im us californictis, ) 
• (FrontispicH'e.) 

The bush tit is one of the smallest species of the family, and 
although its name implies that it is partial to buslies, it more often 
is seen in large oaks and frequently on the tops of the highest trees. 
It shows the same indifference to the presence of man as the rest of 
the family, and frequently may Ixi observed scrambling over orchard 
trees in search of its favorite food and paying no attention to the 
observer. That it does not prey upon fruit to an appreciable degree 
appears from the fact that less than 1 percent of its food for the year 
consists of fruit. Insects that live on trees, however, constitute 
four-fifths of its food, and most of these are harmful. 

In the investigation of the food of this bird 353 stomachs were 
examined. They were collected in every month of the year, although 
April is represented by but a single one and March by only six. The 
greater number were taken during the growing months, when fruit 
and grain abound, and the fact that in these months the bird ate 
almost none of these products speaks volumes in its favor. The first 
analysis of the food of the year gives nearly 81 percent animal mat- 
ter, composed entirely of insects and spiders, to 19 percent of vege- 
table. As the bush tit inhabits the same range during the year, 
monthly variations in the kind and proportions of food are only 
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such as seasonal changes necessitate, and as these do not largely 
affect insects, which constitute the great bulk of the bush tit's food, it 
follows that the variation in diet from one month to another is not 
great. The smallest quantity of animal food was in March, when 
it amounted to 53 percent, but the percentage was almost exactly the 
same for November. One stomach taken in April contained nothing 
but insects and spiders, and 11 collected in June contained no vege- 
table food. Probably examination of a greater number collected in 
these months would result differently. While the material available 
for the present investigation is not so extensive as could be desired, it 
is sufficient to indicate beyond reasonable doubt that the relative pro- 
portions of animal and vegetable food in the diet of the bush tit vary 
little from season to season. 

Ajilmal food. — The largest item in the insect portion of this bird's 
food consists of bugs (Hemiptera), which amount to over 44 percent 
of the whole. The gnatcatchers are the only birds yet investigated 
whose diet is made up so largely of this order of insects. Moreover, 
the particular families of Hemiptera so extensively eaten by the bush 
tit are the two that are most destructive to the interests of horticul- 
ture — namely, the plant-lice (Aphidida*), and bark-lice, or scales 
(Coccida?). The last amounts to nearly 19 percent of the year's food, 
and are eaten in eveiy month. The greater number are consumed in 
July, 40 percent ; June follows second in rank, when they constitute 
3t3 percent of the food of that month. The large black olive scale 
(SatHHetia olew) was identified in 44 stomachs, but other species also 
were found. The question is often asked, Does any bird feed upon 
the San Jose scale ? While t)je writer is not prepared to give a posi- 
tive affirmative answer from direct evidence, there can be no reason- 
able doubt that this insect is often eaten by birds. It must be borne 
in mind, however, that the so-called San Jose scale is one of the 
smaller species, and its distinctive characters are so minute that after 
it has been taken into a bird's stomach, mixed with other food, and 
more or less digested, it is impossible to determine its identity. It 
is easy to ascertain that a pasty mass in a bird's stomach is composed 
of scales partly digested, but to identify the species is quite another 
matter. The olive scale and others of its genus, on the other hand, 
are so large and their shells are of such structure that they can often 
be identified, at least generically, even from fragments. 

While the San Jose scale was not positively determined, another 
species of the same genus, the greedy scale (Aspidiotus rapax)^ w^as 
found in 4 stomachs, and scales not specifically identified were found 
in 113. Of a total of 353 stomachs, 158 held scales; several were 
entirely filled with them, and in quite a number upwards of 90 per- 
cent of their contents consisted of these insects. No other family of 
insects was identified in so many stomachs. As it is certain that the 
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food contained in a bird's stomach at a fi:iven time is only a fraction 
of the daily consumption, we may infer that not many days pass in 
the life of a bush tit when it does not eat a considerable number of 
scales. 

Before leaving the subject it may be well to add a few words on 
the economic relations of scale-insects in order that the value of the 
work done by the bush tit may be fully appreciated. Mr. Marlatt 
says : 

The most destructive insect enemies of fruits In California are undoubtedly 
the scale inKeots, few if any other insects, aside from the grape Phylloxera, at 
all ai)proaching them in this respect. Of these, the ones of greatest moment 
and in the control of which vast sums of money are expended are the black 
scale, the red scale, and the San Jose scale. For the olive and citrus plants 
the black scale is the most important, and for the deciduous plants the San 
Jose scale takes similar rank.<» 

\^Tien the immense number of bush tits and other birds in Califor- 
nia that eat scale insects is considered, it becomes evident that the 
aggregate of these pests annually destroyed by them must be enor- 
mous. It may be urged that despite the attacks of birds, scales have 
caused, and still are causing, much damage to fruit trees, and that the 
work of birds alone is inadequate to save the trees from destruction. 
This is undoubtedly true, but it must be remembered that the birds 
are confronted with abnormal conditions. The great and rapid 
development of the fruit-growing industry on the Pacific coast and 
the simultaneous and widespread introduction of several new species 
of scales resulted in a sudden increase of these pests, while their ene- 
mies, the birds, enjoyed no such opportunities for increase. In time, 
no doubt, an equilibrium would have been reached, and birds would 
have played an important part in establishing this by exerting a con- 
stant and steady check upon the increase of scales. Unaided, how- 
ever, their numbers are too few to cope with the insects which, under 
favorable conditions of climate and environment and unmolested by 
other natural insect enemies, multiply to countless myriads. 

The remaining portion of the hemipterous food of the bush tit. 
over 31 per cent, is made up of plant-lice, tree-hoppers (Membracidap). 
leaf-hoppers (Jassida^), some jumping plant-lice (Psyllidae), and a 
considerable number of false chinch bugs {Xi/sins angustatns)^ with 
a few lace-bugs (Tingitidae). Of the plant-lice little need be said. 
As pests to vegetation their reputation is world-wide. No part of a 
plant is free from attack. They infest leaves, trunk, and roots, and 
some of their legions of species prey upon nearly every kind of land 
plant. They are a frequent element of the food of the tit, but as their 



a Insect control in California, hy C. L. Marlatt U. S. Dept. of Agriculture, 
Yearbook, 1896, p. 220. 
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bodies are of the softest texture specific identification is not possible. 
Many of them, however, were determined to be of the species com- 
monly called ' woolly aphides,' as their bodies are covered with a 
white cottony or woolly substance. Aphides were identified in 30 
stomachs, but it is probable that they were contained in more, as a 
pasty mass that could only be called ' hemipterous remains ' was of 
frequent occurrence. Leaf -hoppers were found in many stomachs, 
and appear to be favorite food. Tree-hoppers also are eaten to a con- 
siderable extent, and as their bodies are hard, like those of beetles, 
they are more easily recognized than plant-lice. The jumping plant- 
lice were found in a few stomachs, but were rather difficult to dis- 
tinguish in the conglomeration of plant-lice and other soft-bodied 
insects. False chinch bugs were found in a number of stomachs 
from the southern part of the State. Thase, perhaps, were the best 
preserved of any of the insects, for in most cases they could be dis- 
tinguished individually. Over 50 were taken from one stomach. 

Next to the bug family, the favorite food of the bush tits seems to 
be beetles. They constitute somewhat over 10 percent of the year's 
food and attain their maximum in Septeml)er, when they amount to 
a little more than 27 percent of the food. The fewest were taken in 
December — less than 1 percent — but in all the other months they were 
found to a moderate extent except in the one stomach taken in April, 
which contained none. Among them were species of the ladybug 
family (Coccinellidie), which are useful insects, as they are mostly 
carnivorous and feed largely upon plant-lice. In order to ascertain 
just how much harm the tit does in devouring ladybugs, a separate 
account was kept, and it was found that the total amount eaten dur- 
ing the year was 2.4 percent of the whole food. Most of these insects 
were eaten in September and October, when the consumption 
amounted to 11 and 6 percent, respectively. These are the only 
decidedly useful insects eaten by the bush tit, and in view of their 
small number the subject may be dismissed without further com- 
ment. The other beetles taken were largely small leaf -beetles (Chrys- 
omelidae), all of which are harmful. With them were some small 
weevils (Rhynchophora), which feed upon seeds and other parts of 
plants, with a few scolytids that burrow under the bark of trees to 
their great injury. 

Butterflies and moths (Lepidoptera), most of them in the larval 
form (caterpillars), are next to beetles in importance in the food of 
the bush tit. They are, however, far from being such favorite food 
as bugs. The total is a little more than 16 percent. They are fairly 
evenly distributed through the year, though in spring and early sum- 
mer they are consumed to a somewhat larger extent than in fall and 
winter. The greatest consumption was in May, when they aggregated 
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nearly 69 percent. Lepidoptera in the adult form do not as a rule 
constitute an important part of the diet of birds, but, with the excep- 
tion of the flycatchers, the titmice perhaps eat the most. The greater 
number consumed by these insects, however, are eaten as larva) — cat- 
erpillars. A few, however, are eaten in the pupa state, and here the 
bush tit has a good record. In a number of stomachs were remains 
of the pupae of the codling moth, one of the worst pests to the apple 
industry. This insect is protected from the attacks of birds by its 
peculiar mode of life. It passes the larval stage inside the apple. 
The adult moth flies mostly by night and hides during the day. 
When the larva is full grown it leaves the apple and seeks a place of 
concealment, such as a crevice in the bark of the tree, a crack in the 
trunk, or among rubbish on the ground, where it changes to a chrys- 
alis. It is in this stage that the insect is most vulnerable to the 
attacks of birds, and as the whole family of titmice get most of their 
food by searching in just such places as those used for concealment by 
the larva, it is not surprising that they find and devour many of them. 

The cocoons of certain tineid moths are a very constant, though not 
large, component of the food of the bush tit. The larvse of many of 
the Tineina are leaf-miners, and therefore injurious when attacking 
economic plants. 

Strangely enough, wasps and ants (Hymenoptera) are nearly absent 
from the food of this bird. The total amount for the year is less 
than 1^ percent. In view of the fact that ants are always crawling 
over the trunks and branches of trees, the very places where the tits 
feed, it seems strange that so few of them are eaten. Moreover, 
plant-lice always have ants in attendance upon them, and when tits 
eat so many plant-lice it is rather remarkable that they should not 
take some of the ants also, as do the smaller w oodpeckers, whose food 
habits are in many respects so similar. In 353 stomachs only two 
ants were identified, one in the adult and one in the pupal stage, and 
these were in separate stomachs. In 17 other stomachs a few frag- 
ments of what probably were small wasps were found, which make up 
the total of the hymenopterous diet of the bush tit. 

The remaining animal food of this bird, about 8 percent, is com- 
posed of various insects, such as a few flies, a few bits of grasshoppers, 
insects' eggs not further identified, with a considerable number of 
spiders. That the tits should not eat grasshoppers is not surprising, 
as these insects do not commonly infest trees where the birds feed, 
and as a rule they are rather large game for such small birds. The 
great bulk of the 8 percent, however, consists of spiders, which con- 
stitute a constant item of food in every month. Quite a number of 
pseudoscorpions also were found in the stomachs, but, owing to their 
minute size, the percentage is not very noticeable. 
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Vegetable food. — The vegetable food of the bush tit may be consid- 
ered under two categories — fruit and miscellaneous matter. Fruit in 
some form was found in stomachs taken in the months from August 
to November, inclusive. The average amount eaten in those four 
months was a little less than 1 percent. It is represented in the 
stomachs by pulp and skins, which have not been further identified. 
The miscellaneous vegetable matter is composed of a few seeds, gran- 
ules of poison oak {Rhus dirersiloha)^ leaf galls, and rubbish. The 
seeds of poison oak are eaten by many birds, and so are distributed 
about the country, but, as a rule, they are too large to be swallowed 
by the tit, which contents itself with pecking off the wax surrounding 
the seed. This is identified in the stomachs by certain woody gran- 
ules. A large portion of the vegetable food consists of small galls, 
apparently from leavas. They are eaten when first developed, when 
young and tender. As each gf these probably contained an egg 
or grub, it is questionable if they should not l>e classed as animal 
food. The remainder of the vegetable matter is of such a nature that 
the only term which really describes it is 'rubbish.' It is probable 
that it is mostly taken accidentally along with other food, and perhaps 
should not be considered in the food category. 

FOOD OF NESTLINGS. 

Among the 353 stomachs of the bush tits whose food has Ix^en 
discussed was one brood of eight nestlings about ten days old. As 
these are the only nestlings collected, their food would merit atten- 
tion, but examination shows it to be of unusual interest. The vege- 
table matter in these stomachs was only three-fourths of 1 percent 
and consisted of one seed and some rubbish. The animal matter 
comprised, approximately : Beetles 2, w^asps 2, bugs 8, caterpillars and 
pupae 80, and spiders 7 percent. The point of greatest interest, 
however, lies in the fact that every one of these stomachs contained 
pupae of the codling moth, distributed as follows: Two stomachs 
contained 2 each, two contained 3 each, one contained 4, one 7, one 9, 
and one 11, making 41 in all, or an average of over 5 to each. The 
oak tree in which these birds were found was in a belt of timber 
along a creek, and just across the stream was a considerable area of 
neglected orchard. It is evident that the parent birds used this 
orchard as a foraging ground and did their best toward remedying 
the neglect of the owner. As with nestling birds feeding and diges- 
tion are almost continuous during the hours of daylight it follows 
that the above record would be several times repeated during a day's 
feeding. There were probably not less than a dozen nests of the 
bush tit (several were seen) along the border of this orchard, and 
if, as is probable, the occupants all did as good work as the ones 
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recorded it is evident that the birds must exert a powerful restrictive 
influence upon the increase of the codling moth, as well as other 
insects. 

SUMMARY. 

In a resume of the food of the bush tit the most prominent points 
to be considered are the fact that four-fifths of its diet consists of 
insects and spiders, nearly all of which are harmful ; that more than 
half of its animal food is limited to a single order of insects, Hemip- 
iera ; that it eats the particular families of this order which contain 
the worst of insect pests; that the vegetable contingent of the food is 
made up almost entirely of substances of no economic value. It is 
doubtful if more efficient checks upon the increase of many species 
of forest and orchard insects can be found than the titmice and other 
closely related species. Bush tits, therefore, are a valuable asset to 
the State of California and should be protected and encouraged in 
every possible way. 

Following is a list of insects identified in the stomachs of bush tits: 

CXJLI-XJPTERA. 

Crepidodera helxines. Scymnus nanus, 

Diachus auratU8. Xotoxus alamedcr. 

Orthoperus sp. Anthwus ap. 

Corticaria scissus. Apion rcspcrtinum, 

Scymnus rnarginicoUis. Ueporans glasthius. 
Scymnus pallens. 

HEMIPTERA. 

Nysius angustatus. ^aissetia oleac, 

Geocoris bullatus. Aspidiotus rapax. 



LEPIDOPIERA. 



Carpocapsa pomonella. 



The following families of Ilemiptera were identified : 

Tingitidap. PsyUldfe. 

( 'apsidfie. ( 'occidsp. 

Membracidie. Aphldidiv. 
Jassidse. 

KINGLETS. 

Kinglets, like gnatcatchers and titmice, are small, active birds and 
spend most of their lives on trees. So nearly do the feeding habits of 
these diminutive arboreal species resemble each other that in winter 
it is not unusual to see companies of titmice, kinglets, creepers, and 
nuthatches all together, engaged in the same unending search for 
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food. When one notices how thoroughly each tree is inspected by 
dozens of pairs .of keen, prying eyes, he is surprised that any insects or 
their eggs should survive to produce broods. 

RUBY-CROWNED KINGLET. 
(Regulus calendula.) 

The ruby-crowned kinglet is known in California principally as- a 
winter resident, though in some of the high mountains it remains 
through the summer and breeds. Its small size would prevent it 
from doing appreciable injury to fruit or grain were any to be had 
when it is in the fruit and grain raising regions. 

As might be inferred from field observations, its diet consists 
almost entirely of insects and their eggs, and the number it destroys 
is beyond computation. 

In investigating the food of the kinglet 294 stomachs were exam- 
ined, all taken in California from September to April, inclusive. 
Only 1 stomach was collected in September, 5 in March, and 5 in 
April. The other included months are fairly well represented. The 
food consisted of 94 percent of animal matter and 6 percent of vege- 
table. It was made up of insects, spiders, and pseudoscorpions — 
minute creatures resembling microscopic lobsters — fruit, weed seeds, 
etc. 

Animal food. — The animal food is quite evenly distributed through 
the season. The greatest amount, 100 percent, appeared in the first 
and last two months, and the least, 79 percent, in January. Hyme- 
noptera, in the shape of wasps, and a few ants appear to be the 
favorite food, as they aggregate over 32 percent of the whole. The 
stomach taken in September contained none of them, but in every 
other month they are fairly well represented, and with but little 
variation until March, when there is a sudden increase, which con- 
tinues in April. This is undoubtedly due to the increased numbers of 
these insects following the return of warm, dry weather, for the order 
is noted for its fondness for warmth and sunshine. Adverse criti- 
cism may be made upon this element of the kinglet's diet, as flying 
Hymenoptera are useful agents in the fertilization of flowers, and 
some species of plants are dependent upon them for the performance 
of this important function. The parasitic species of this order also 
were found to some extent in the food of the kinglet, and unques- 
tionably many of these are decidedly useful. 

In the food of the kinglet, bugs (Ilemiptera) are next in impor- 
tance. They constitute nearly 26 percent of the diet, and are found 
in greatest quantity in the first months of the bird's winter stay, in 
September and October, but gradually decrease till spring. 

9379— No. 30—07 6 
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The following families of Hemiptera were recognized in the stom- 
ach contents: Assassin-bugs (Reduviidae), lace-bngs (Tingitidse), 
leaf-bugs (Capsidce), leaf -hoppers (Jassidoe), tree-hoppers (Menibra- 
cidae), jumping plant-lice (Psyllidse), plant-lice (Aphididae), and 
scale-insects (Coccidjr). Stink-bugs (Pentatomidae), which are the 
most universally eaten by birds of any Hemiptera, are entirely want- 
ing. Evidently it was not lack of opportunity that prevented the 
kinglets from eating the last-named insects, for other birds collected 
at the same time and place had partaken of them freely. From the 
human point of view it is not strange that birds should reject them, 
for to us their odor is vile and their taste nauseous. It will be 
noticed that the Hemiptera selected by the kinglet are mostly species 
of small size, but happily they are the very ones that are the raost 
harmful to the interests of man. The tree-hoppers, the leaf-hoppers, 
and the jumping plant-lice, when abundant, are pests, and often do 
great harm to trees and smaller plants, while the plant-lice and scale- 
insects are the worst scourges of the fruit grower — in fact, the preva- 
lence of the latter has almost risen to the magnitude of a national 
peril. As has been before pointed out, it is these small and seemingly 
insignificant birds that most successfully attack and hold in check 
these insidious foes of horticulture. 

Beetles of various families and species were eaten by the kinglet to 
the extent of 13 percent of the season's food. They belong to species 
that are more or less harmful, with the exception of a number of 
ladybirds (Coccinellidae), which from their habit of feeding on plant- 
lice are eminently useful. The damage done by the destruction of 
these useful beetles, however, is small, since they aggregate less 
than 2 percent of the whole food. Singularly, nearly all were in 
stomachs obtained in February. In this month 8 percent of these 
beetles were eaten, while in no other month was so much as 2 percent 
taken. Another curious fact is that almost all of these belong to the 
genus Scymnus, which is made up of minute black creatures which 
one might think would pass unnoticed by birds. On the contrary, 
the small and insignificant indfviduals of this genus appear to be 
eaten much oftener than the larger and more showy species. AVhile 
the eating of ladybugs by kinglets or other birds is to be deplored, 
it must be acknowledged that little harm is done so long as the num- 
bers destroyed are as moderate as the above figures imply. 

Of the harmful beetles eaten the weevils are perhaps the most 
interesting. One stomach contained 20 individuals, which seems 
a large meal in view of the size of the bird. Many of the weevils 
belong to the family of engravers (Scolytidae), which live under the 
bark of trees and are forest pests. Another beetle found in many 
stomachs is Notoxus alamedm^ an insect that lives on trees, but which 
does no harm so* far as known. One stomach contained the remains of 
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100 individuals of this species. Other beetles were found belonging 
to about a dozen families, all more or less injurious. 

Lepidoptera, both larvae (caterpillars) and adult forms (moths 
and butterflies) constitute only a small portion of the kinglet's diet. 
They were eaten sparingly in every month but one, but in all aggre- 
gate only 3 percent of the whole. WTiile a few cater[)illars were eaten, 
most of the lepidopterous food consisted of the minute coccwns of 
tineid moths, a family of inmiense size, wide distribution, and destruc- 
tive habits. They are largely leaf-miners, and do much damage to 
the foliage of fruit and other trees. They are so small that even the 
little kinglet can eat a great many of them at a meal. In only 2 
stomachs was anything found that resembled a grasshopper, and in 
both the quantity w^as small and the identification doubtful. Flies 
(Diptera) constitute nearly 17 percent of the diet, but are very une- 
venly distributed. The greatest amount in one month was in Janu- 
ary, 85 percent, all of which was in 7 stomachs collected in the same 
place within three days. These 7 stomachs contained an average of 
96 percent of dipterous remains. The birds evidently foimd a 
grathering of flies, probably dormant, and filled themselves almost 
exclusively with them. Another series of 4, taken at the same place 
in February, also had eaten flies to the extent of over 80 j>ercent of 
the food. Spiders and pseudoscorpions amount to nearly 2 percent 
of the food, and are taken quite regularly through the season, though 
the greater niunl>er were eaten in October. These last are curious 
minute creatures, the various species of which live under stones, on 
the bark of trees, and in old books. 

VegetahJe food, — The vegetable food of the kinglets may be dis- 
cussed under three heads — fruit, weed seeds, and miscellaneous vege- 
table matter. Fruit amounts to less than 1 percent of the food, prin- 
cipally elderberries (Sambucus). Weed seeds are present to the 
extent of a little more than one-tenth of 1 percent, and may therefore 
be dismissed without further comment. In the miscellaneous vege- 
table food two items include nearly the whole — seeds of poison oak 
and leaf galls — which together amount to somewhat more than 4 
percent. The eating of the seeds of poison oak is not a commendable 
habit in any bird, for the seeds are not destroyed, but after the wax 
on the outside is digested are either passed through the intestine or 
disgorged, and so these harmful plants are disseminated. In many 
of the stomachs certain small round bodies were found that were 
diagnosed as ' leaf galls.' They appear to be galls in the early stage 
and are eaten while small and tender. 

SUMMABY. 

The foregoing discussion of the food of the ruby-crowned kinglet 
serves to confirm popular opinion with regard to this bird. As its 
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food consists so largely of insects and as these include so small a per- 
centage of useful kinds, the kinglet must be classed as one of the 
most beneficial of birds. To the horticulturist it is especially valu- 
able, as nearly all of its food is obtained from trees. With respect to 
the persistency with which it forages among trees, it differs conspicu- 
ously from such aboreal species as leave the trees in midsummer to 
feed upon grasshoppers. 



WESTERN (iOLDEN -CROWN KINGLET. 



{Rcgulus satrapa oUvaceuH.) 



Another kinglet, the western golden-crown, occurs sparingly in 
winter in some parts of California. Only 9 stomachs have been 
examined, but these in the nature of their contents are so similar to 
those of the ruby-crown that statements applicable to the latter are 
almost certain to apply as well to this species. No vegetable matter 
was found in any of the 9 stomachs, and the insects belong to the 
same orders and were taken in essentially the same proportions as by 
the other species. 

Following is a list of beetles which were identified in the stomachs 
of the two kinglets : 



VoccineUa t. californica. 
Adaiia p'igidu. 
t^cymuuH pallctiH. 
ScyinnuH tiebutoHns. 
Hcsperohati us abbipriatus. 
( 'orticaria fcrruijinea. 
ThroscHs scriceus. 
Liiitrni< htten'iiptus. 



Apfiodhis rtiffifrontf. 
Diacfiutt auratuH. 
Vrepidodvra helrincs. 
Epitr'w parvula. 
Notoj'Uf< alamcdd'. 
Antfncus nitidulutf. 
. \ p ion vcspertin um . 
Pit yoph th or us p uhipni n is. 



Beetles were identified as belonging to the following families: 



Stapliylinida\ 

(VK'cineUida^. 

Monotouiidji^ 

Lathridiida\ 

Elaterlda'. 

Tbroscidie. 

Lampyridff*. 

Malaohiidae. 



Scaraba»ida\ 

('hrysomeUda*. 

Tenehrionida?. 

Anthiclda*. 

CurouHonida\ 

Seolytidap. 

Other Rbynchophora. 



ONATCATCHEBS. 

{Polioptila spp.) 

Gnatcatchers are small, active birds of modest colors and unob- 
trusive notes. Wiile not conspicuous, they are none the less deserv- 
ing of respect and consideration. No complaints have been made 
that these busy creatures ever injure fruit or other crops. Their food 
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is composed almost exclusively of insects, which they hunt with untir- 
ing energy from morning till night. Like the titmice and kinglets, 
gnatcatchers are fitted by nature to perform a service which larger 
species are unable to accomplish. There are hosts of mirnite insects, 
individually insignificant but collectively a pest, that are too small 
to be attacked by ordinary birds and are to he combated by man, if at 
all, only at great expenses It is to so deal with such pests that they may 
not unduly increase that these tiny birds would scvni to be especially 
designed. Three species of gnatcatchers live within the limits of the 
State of California. Two of them, Folioptila plumhea and P. caJi- 
fornica^ are confined to the southern part, while the third, P, ca ruJea 
ohseura^ occurs locally throughout the State. The material for a 
thorough discussion of the food of these birds is unfortunately not at 
hand, but there is enough to show conclusively the nature of the 
work they are doing, and to enable us to assign them their proi)er rank 
among the friends and helpers of mankind. 

The food of the gnatcatchers is remarkably constant in character 
throughout the year, varying but little from month to month. It is 
probable that these birds have a preference for a certain diet, and 
search till they find it. 

Only 30 stomachs of P, c, obscura and the same number of P. cali- 
fomica have been examined, and their contents were so similar that 
they may be treated as from a single species. 

Vegetable food, — Of the (50 stomachs three only contained any 
vegetable food whatever, and in only one did it amount to a respect- 
able percentage. This one held 92 percent of seeds of some species 
of Rhus; another contained 8 percent of unknown seeds, and the 
third a few bits of rubbish, which amounted to only 2 percent of 
the whole contents. The total vegetable matter in the GO stomachs 
aggregated less than 2 percent of the entire food. 

Animal food. — The remainder of the food, over 98 percent, is made 
up of beetles, wasps, bugs, and caterpillars, with a few flies, grass- 
hoppers, and spiders. Bugs (Hemiptera) constitute more than half 
of the whole food, 04 percent. These Ix^long to the families of stink- 
bugs (Pentatomida?), shield-bugs ( Sen tellerida^, tree-hoppers (Mem- 
bracidae), leaf-hoppers (Jassidse), and leaf-bugs (Capsidte), with 
perhaps traces of several others. In one stomach were 20 percent of 
black olive scales {Saissetia olea). All of these are harmful to trees 
and other plants. Wasps and a few ants (Ilymenoptera) are next 
in importance as an element of the gnatcatcher's food, and amount 
to over 16 percent of the whole. These birds, like the flycatchers, 
take much of their prey on the wing, and it is probable that wasps 
and small bees are captured in this way. Beetles of several families 
were eaten to the extent of over 7 percent of the food, but no decided 
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preference for any particular kind is indicated. The only decidedly 
useful insects in any of the stomachs were 2 ladybird beetles (Coo- 
einella t, calif orniea), which had been eaten by P. calif oniica. As 
this beetle is very abundant in California it is not surprising that 
birds should eat a few of them. Caterpillars amount to about 5 
percent of the diet of the gnatcatchers. Apparently they are not a 
favorite food. Other insects, such as a few flies and grasshoppers, 
with some spiders, aggregate 6 percent, and probably are makeshifts, 
eaten when nothing more palatable is at hand. 

SUMMARY. 

While the foregoing discussion of the food of the gnatcatchers is 
based upon a small amount of material, the agreement of the evidence 
renders it probable that a much larger quantity would not greatly 
change the results. This evidence confirms what has long been sus- 
pected, that the gnatcatchers are doing a useful work and should be 
carefully protected. 

BTJSSET-BACK THBTJSH. 

(Hylocichla ustulata.) 

The russet-back thrush abounds in the region about San Francisco 
Bay and other parts of the humid coast belt. It remains in this part 
of the State from April to November, inclusive, and then moves 
farther south for the winter. Its favorite haunts are the bushes and 
trees bordering streams, and in these it nests and rears its young. 

A^Tiile the thrush is very fond of fruit its partiality for banks of 
streams keeps it from frequenting orchards when they are far from 
water. It is most troublesome during the cherry season, at the time 
when the young are in the nest. It might be inferred from this that 
the nestlings are fed on fruit, but such is not the case to any notice- 
able extent. The parent birds eat the fruit themselves, while the 
young, as is usual with nestlings, are fed mostly upon insects. The 
old birds eat some fruit throughout the season, but do not seem to 
attract much attention by their depredations on prunes and the later 
fruits. As the thrush, unlike the linnet, is one of the so-called ' soft- 
billed ' birds, its attacks on fruit are limited to the thin-skinned varie- 
ties. Probably it can peck holes in ripe cherries; still it is as often 
seen on the ground pecking at fallen fruit as attacking the fruit on 
the trees. It thus probably confines its depredations upon the later 
fruits to such as have already been broken into by linnets or other 
stout-billed birds. 

Be this as it may, the thrush is an efficient destroyer of insects, 
and during the eight months of its sojourn in the fruit region a 
little more than half of its food consists of harmful insects. In the 
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investigation of this bird's diet 157 stomachs were examined. The 
birds came from various points about San Francisco Bay, and on the 
coast from Monterey to Santa Cruz, except one migrant which was 
taken in the southern part of the State. Only 6 stomachs were 
collected in April, 5 in October, and 7 in November. In the remain- 
ing four months 139 were taken, and as they are fairly evenly dis- 
tributed the results for these months may be looked upon as reason- 
ably reliable. Examination of the food shows 52 percent of animal 
matter to 48 percent of vegetable. 

Animal food. — The greatest quantity of animal food was eaten in 
the first and last parts of the season — in fact, the six stomachs col- 
lected in April contained no trace of vegetable food. The animal 
matter decreases in each month up to September, in which month 
only 17 percent was eaten. From this month it increases, and ends 
with 62 percent in November. Too much reliance should not be 
placed upon the latter figures, as they were obtained from entirely 
too few stomachs, and are likely to be modified by the examination of 
more material. The animal portion of the food is mostly insects and 
spiders, with some earthworms and sowbugs (Oniscus). 

Useful beetles (Carabida*, Coccinellidre, etc.) amount to less than 
3 percent of the food of the year. Most of them are eaten at the 
beginning of the season before other insects are common. Other 
beetles, all more or less harmful, constitute 11 percent of the year's 
food, and are eaten chiefly the first of the season, decreasing toward 
fall but with a slight increase at the end. They are pretty evenly 
distributed among the more common families, and no decided prefer- 
ence is evident for any. It is probable that the thrush eats any 
beetles that come in its way, and does not make special eifort to find 
a particular kind. 

Caterpillars- form somewhat more than 8 percent of the food, and 
while they are eaten in every month of the thrush's stay, they are 
taken much more freely previous to August. During and after that 
month they cease to be an important element of the diet. The average 
consumption of the first four months of the season is a trifle over 15 
percent. Ants and wasps (Hymenoptera), bugs (Hemiptera), flies 
(Diptera), and grasshoppers (Orthoptera) are eaten by the thrush, 
although little preference is shown for any one of these except for 
Hymenoptera in the shape of ants. These are eaten with remarkable 
regularity throughout the season, and form about 16 percent of the 
food. This is the largest insect element in the food of the thrush, 
and the regularity with which ants are eaten would seem to indicate 
that they are highly esteemed and especially sought for. 

While these insects do not often make themselves pests by directly 
attacking fruits and crops, they aid and abet the work of other insects 
in a way which renders them as bad as the worst of those directly 
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attacking crops. Their habit of caring for and protecting plant-lice 
is too well known to require extended comment. They take possession 
also of the empty burrows of wood-boring larvse and extend these 
galleries still farther into sound timber. They often throw up 
mounds on lawns and in gardens, where it is almost impossible to ex- 
terminate them. In houses they frequently are an intolerable nui- 
sance, infesting the pantry and spoiling food. The species that are 
not offensive in these various ways are mostly of a neutral character 
in their economic relations, and their destruction by birds does 
neither good nor harm. 

Hymenoptera, other than ants (mostly wasps), bugs, flies, and 
grasshoppers, with some spiders, amount altogether to 12 percent of 
the year's food, and appear very regularly through the season. Grassy- 
hoppers, however, are near being conspicuous by their absence, as re- 
mains were found in only 4 of the 157 stomachs. This is rather re- 
markable for a bird whose habits are so terrestrial as those of the 
thrush. The majority of ground-feeding birds and many arboreal 
species feed largely upon grasshoppers. In fact, there is no order 
of insects for which insectivorous birds in general show such a decided 
preference. The spiders eaten by the thrush belong largely to the 
order Phalangida, commonly known as ' harvest men ' or ' daddy- 
long-legs.' 

Vegetable food. — The vegetable food of the thrush consists prac- 
tically of fruit either wild or cultivated. A few weed seeds were 
found in several stomachs, but they amount to only a trace. It is 
probable that the greatest harm done by this bird is to the cherry 
crop, though undoubtedly it eats the later fruits to some extent. In 
May and June the fruit eaten reaches 41 and 88 percent, respectively, 
and this probably represents the greatest injury which the bird does, 
as most of the fruit was the pulp and skins of cherries. From June 
onward seeds of blackberries and raspberries (Rubus) were fre- 
quently found in stomachs, but as these berries are both wild and cul- 
tivated it is impossible to tell how much came from gardens. One 
stomach taken in early June contained seeds of the twin berry {Loni- 
cera inrolucrata). Seeds of the elderberry (Sambucus) were abun- 
dant in stomachs taken in the late summer and fall, and indicate that 
this fruit constitutes a very considerable portion of the vegetable diet 
of the thrush at that season. Besides these were seeds of the pepper 
tree, of Solanum (a weed), and one stomach contained fruit of the 
coffee berry {Rhain7ius califomica), A few seeds of poison oak were 
found in two or three stomachs. The greatest amount of fruit was 
eaten in September, and reaches a total of over 80 percent, but as the 
number of stomachs is not as great as could be desired the result can 
scarcely be considered final. Moreover, a large part of this was wild 
fruit 
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FOOD OF YOUNG. 



Among the stomachs examined were those of 25 nestlings taken in 
June and July. Their approximate ages and dates of capture are 
given in the following table : 



Brood Number of 
No. I young. 



I Age 
(approxi- 
mate). 



Date of 
taking. 



Days. I 

1 Three .... 2] .lune 8 

2 , Four 8 June 8 

3 , Three 4 June 15 

4 Three .... H June 19 

5 Three , 4 July 21 

6 Two 3 July 26 

7 Two ! 14 I June 13 

8 Five ' 7 July 16 



Taking the collection as a whole their stomachs contained 92.6 per- 
cent animal matter to 7.4 percent of vegetable. Caterpillars aggre- 
gate nearly 27 percent and were found in every stomach but 7. No 
other element was so abundant. Beetles collectively are next in 
importance, with 22 percent. Of these the useful Carabida? amount to 
7.7 percent and are very irregularly distributed. All the remain- 
der are more or less harmful species. Bugs (Hemiptera) aggregate 
13.8 percent. Five families of these were identified, viz., stink-bugs, 
leaf -hoppers, tree-hoppers, shield-bugs, and cicadas. Ants and a few 
other Hymenoptera amount to 12 percent, and spiders to exactly the 
same. These last were mostly harvest-men or daddy-long-legs (Pha- 
langidae). A few miscellaneous insects amount to 6 percent, which 
makes up the whole of the animal food. Four stomachs of the russet- 
back contained remains of grasshoppers and three of these were nest- 
lings. Carabid beetles were eaten by the young birds to the extent of 
7.7 percent, which is more than three times the amount eaten by the 
adults. This is rather singular, for most of these insects are very 
hard-shelled and not at all the kind of food usually selected for young 
birds. Another interesting point is that all were contained in the 
stomachs of broods Nos. 2, 4, and 5. None of the other nestlings' 
stomachs held a trace of them. 

The vegetable food amounts to 6.8 percent of fruit, with less than 
1 percent of two or three other things. The fruit was nearly all 
either blackberries or raspberries, which were found in 11 stomachs, 
with twin berries in 1. One seed of filaree and some rubbish made up 
the rest of the vegetable food. 

While the above aflFords a general idea of the food of these nest- 
lings as a whole, there are some differences in the food of the different 
broods, which may be worthy of notice. The stomachs of broods Nos. 
1,2, and 6 contained no vegetable matter, as was the case w ith one each 
of broods 3 and 5. Broods 4, 7, and 8 had all eaten vegetable food, 
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but more than four-fifths of the whole was contained in the stomachs 
of broods 7 and 8. The average percentage for these two broods was 
over 22 percent, or about three times that of the whole. Again, 
Hemiptera, in the stomachs of broods Nos. 1 to 7, inclusive, amount 
to an average of less than 4 percent, but in brood No. 8 the average 
per stomach is over 53 percent of the food. Spiders were found in 
nearly every stomach of broods 1 to 4, while the other four broods 
contained \evy few. These facts indicate that birds exercise com- 
paratively little choice as to the exact nature of their food, but take 
that which is nearest to hand. With a brood of hungry young inces- 
santly clamoring for supplies little opportunity is afforded the busy 
parents to select precisely the kind of insects best adapted to the 
wants of the young. Nature teaches that insect food and not vege- 
table is needed and the gaping mouths are filled with the nearest 
obtainable supply. 

In addition to the examination of stomachs of nestling thrushes 
field observations were made on the feeding of the young by the par- 
ent birds. Two nests of this species in the town of Hayward, Cal., 
were observed during several days in June and July, 1901. Each 
nest was watched for two (me-hour periods on as many days as pos- 
sible, and the number of times that the young were fed was carefully 
noted. 

It may be said, to begin with, that the stomachs of young birds are 
kept constantly full during the hours of daylight. 

Nest No. 1 was situated on a tree on the bank of a small creek on 
the edge of an orchard. AVhen first observed, there were three young 
in the nest, apparently alxnit five days old. This nest was watched 
for one hour from 9.40 a. m. on June 30, and the young were fed 
six times, but, as both parent birds came to the nest once with food 
in their beaks and went away without feeding the young, it is prob- 
able that they were not quite satisfied as to the intentions of the 
observer. At 4.25 p. m. of the same day another hour was spent in 
watching the nest, and the young were fed 11 times. On July 1, 
beginning at 8.30 a. m., 7 feedings occurred in one hour. This nest 
was not again watched until July 3 at 8.40 a. m., when the young 
were fed 8 times during the hour. In the afternoon of the same day, 
beginning at 3 o'clock, 12 feedings were observed in one hour. The 
last observation of this nest was made on July 5, beginning at 9 a. m. 
In an hour 13 visits with food were noted. In the case of this brood 
there were 57 feedings in six hours, or an average of 9^ feedings per 
hour. As there were three young, each one must have been fed a lit- 
tle more than three times per hour. 

Nest No. 2 also contained three young, but they were only about 
2 days old when first visited. The first observation was on June 30, 
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at 3.20 p. m., and the following hour the young were fed 8 times, 
and as the weather was cold the mother bird spent a number of min- 
utes on the nest warming the nestlings. On July 1 another hour was 
spent in watching the nest, beginning at 9.30 a. m., and only 4 feed- 
ings were observed. It was, however, a cold, windy morning, and 
one or other of the parent birds remained on the nest all the time, 
leaving only when the mate brought food and took its turn brooding. 
The necessity for keeping the nestlings warm evidently prevented the 
parents from feeding them as often as customary. On the morning 
of July 3, although the weather was still rather cool, the birds 
seemed to be making up for the scanty feeding of the previous days, 
for they were observed to feed the young 15 times in an hour, begin- 
ning at 9.40 a. m., although they still took turns in warming the 
young for a few minutes at a time. In the afternoon of the same day, 
beginning at 4 o'clock, 8 feedings were noted in an hour. On July 5, 
beginning at 10 a. m., the parents were seen to feed the nestlings no 
fewer than 18 times, although one of them spent several minutes 
upon the nest three times during the hour. In the afternoon of that 
day 11 feedings were noted, in the hour beginning at 3.30, and 3 
times one of the parents brooded the young, remaining once for six 
minutes. The next observation on this nest was made on July 6, 
during the hour from 7.50 a. m., and 12 feedings were noted. On 
July 7 the last observation was made. Beginning at 3.20 p. m., and 11 
feedings were noted. In this case there were 87 feedings in eight 
hours, or an average of nearly 11 per hour. 

Considering both nests together, as each had the same number of 
young, we have 144 feedings in fourteen hours. Now at this time of 
year there are just about fourteen hours of available daylight, so that 
144 feedings may be considered as an average day's work for a pair 
of parent birds, and as signifying the destruction of at least 144 
insects, probably several times that number. Each of the three 
young must have been fed 48 times, which means that each stomach 
was filled to its full capacity several times during the day, another 
illustration of the fact that the digestion and assimilation of birds', 
especially of young ones, is constant and very rapid. This is further 
shown by the fact that when attempts have been made to raise young 
birds the experiments in most cases have failed because the nestlings 
were not fed often enough and actually starved to death. Young 
birds thrive best when fed a small quantity of food at short intervals 
rather than greater quantities at longer periods. 

SUMMARY. 

From the foregoing it appears that although this thrush eats con- 
siderable fruit it is not a pest to the fruit grower. Cherries seem to 
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fjbe the only kind eaten to any considerable extent, and in the later 
summer wild fruit forms a large part of its vegetable diet. This 
thrush does not aid in the destruction of the seeds of noxious weeds. 
In its insect diet the russet-back thrush is almost wholly beneficial, 
as it eats but few predaceous beetles or other useful insects. As 
young thrushes are fed almost exclusively upon insects, and as they 
eat almost continuously from morning till night, they must destroy 
an enormous number of these harmful creatures. From our present 
knowledge of its food and general habits, the russet-back thrush must 
be considered as one of our positively beneficial birds. 

HERMIT THBUSH. 

{Hylocichla guttata,) 

The hermit thrush occurs in the valley and foothill parts of Cali- 
fornia only as a winter visitant. Thus it can destroy no fruit, except 
perhaps olives, and thus far no complaints have been made against 
the species in this respect. Although the bird has not yet attracted 
attention by depredations upon fruit, it may be well, nevertheless, 
to glance at its food habits as indicated by the contents of 68 stomachs. 
These were mostly taken in or about the Bay region, while a few 
came from the southern part of the State. Examination of the con- 
tents of these stomachs shows animal matter to the extent of 56 
percent and vegetable 44 percent. The proportion of the two 
elements varies little in the different months. 

Animal food. — Hymenoptera, mostly ants, constitute the largest 
item of the insect food. They amount to 24 percent, and appear to 
be eaten regularly in every month. This record is better than that 
of the russet-back. Caterpillars come next in importance, and form 
10 percent of the food. They seem to be eaten rather more freely 
in February and March than in other months, though they are taken 
at all times of year. Predatory beetles (Carabidse) are noticeable by 
their absence, as only a few remains of them appear. Beetles of other 
families, all harmful species, form 11 percent of the food. Weevils, 
or snout-beetles (Rhynchophora), constitute more than two-thirds 
of these, which would seem to indicate that they are a favorite food. 
When we consider that the carabids live on the ground, and are the 
most abundant and most easily obtained of any of the common 
beetles, and note how few of them the hermit thrush eats, while on 
the other hand it eats many snout-beetles, which, living to a great 
extent on trees, are generally much more difficult to find, we are 
forced to the conclusion that the latter are a preferred food, and that 
they are purposely sought for. Other insects, with some spiders and 
a few miscellaneous articles of diet (Oniscus), amount to about 12 
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percent. As in the case of the russet-back thrush, one stomach of the 
hermit contained the bones of a salamander. 

Vegetable food. — The vegetable food is made up of two principal 
components — fruit and seeds. The former amounts to 29 j>ercent 
of the whole, and is composed of wild species, or of old fruit left on 
trees and vines. A few stomachs contained seeds of raspberries, 
which, of course, must have been old, dried-up fruit. Seeds of the 
pepper tree and mistletoe were the most abundant and, with some 
unidentifiable pulp and skins, make up the complement of fruit. The 
hermit thrush eats more seeds than the russet-back, but does not 
stand high as a weed destroyer. Seeds of all kinds amount to 14 
percent of the food, but only a few are usually reckoned as weed seeds. 
The most abundant seed was poison oak (Rhus diversiloba)^ which 
was found in a number of stomachs. WTiile this plant is not usually 
classed among weeds, it is really a weed of the worst description, 
since it is out of place no matter where it is. It is unfortunate that 
birds in eating the seeds of this plant do not destroy them, but only 
aid in their dissemination. 

SUMMARY. 

On the whole, the food of the hermit thrush is remarkably free 
from useful products, destruction of which is a loss to mankind. The 
worst that can be said of the bird is that it eats and scatters the seed 
of poison oak, but it does not do this to a marked degree. 

WESTEBN BOBIN. 

(Mertila migratoria propinqua,) 

In most of the valleys of California the robin is a winter resident 
only, and would be of little economic importance did it not possess 
a voracious appetite, the satisfaction of which occasionally leads to 
lamentable results. Of its summer food we know almost nothing, 
except what may be inferred from its list of edibles while in the 
valleys, and by comparison with the diet of its eastern relative. The 
two birds are so nearly alike that probably in the same environment 
they would eat practically the same things. 

In investigating the food of the western robin 74 stomachs were 
examined. They were taken in every month from September to 
June, inclusive, except May. This number is entirely too small to be 
used as a basis for final conclusions, but it suffices to give a hint as to 
the differences, if any there be, between the food of the eastern and 
western races. Only one stomach was taken in each of the months of 
September, October, and June. The others are well distributed 
through the remaining months. Discarding returns from the three 
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months mentioned, 71 stomachs remain, from which a fairly rehable 
idea of the winter food of the robin in California may be obtained. 

In the first examination we find 40 percent of animal food to 60 
of vegetable. The food of eastern robins for the whole year con- 
tains 42 percent of animal matter to 58 j>ercent of vegetable, and 
during the six months beginning on November 1 the amounts are: 
Animal 35 percent and vegetable 05 percent. If, however, our study 
is restricted to the three winter months, we find that the eastern robin 
eats 18 percent of animal food and 82 percent of vegetable, while 
for the same period the western one consumes 22 i>ercent animal 
and 78 percent vegetable. These comparisons do not indicate easen- 
tial differences in the food of the two birds. The western bird eats 
more insects during the winter months because on the west coast 
insects are more abundant and more easily obtained at that season 
than in the East. Confining attention, however, to the six months 
beginning with November, the eastern bird eats a greater [percentage 
of insects. It is almost certain that if the material were at hand to 
illustrate the food of the western robin during the remainder of 
the year, the bird would be found to eat a much larger percentage 
of insects than in the six months covered by this investigation. 

Animal food. — Beetles of various families are the largest item of 
animal food. The greater number were eaten in April, when they 
amount to over 54 percent of the whole food for the month. They 
were distributed among several families, but the most conspicuous 
were the snout-beetles, or weevils, which aggregated 25 percent. 
This is a favorable showing for the robin, for these beetles are among 
the most harmful insects with which the fruit growers and farmers 
have to contend. The average percentage of beetles for the whole 
six months is about 13 percent of the food. Caterpillars are next in 
order of abundance and antount to over 4 percent. The remainder of 
the animal food is made up of various insects, of which no order 
claims preeminence, and of a few angleworms. 

Vegetable food. — The bulk of the vegetable food from November 
onward is cultivated fruit. After this month it gradually falls off, 
and very little was found in stomachs collected in March and April. 
With the exception of olives, the bird can obtain no fruit of value 
after the 1st of November, and as olives were not identified in any of 
the stomachs it is probable that most of the fruit consumed was 
worthless, having been left after the crop was gathered. The follow- 
ing fruits were identified : Grapes in 5 stomachs, figs in 3, prunes in 
2, pear, apple, and blackberries in 1 each. Of wild fruit, pepper ber- 
ries were found in 17 stomachs, mistletoe berries in 2, and fruit not 
positively identified in 11. Pepper berries evidently are the favorite, 
since not only were they found in the greater number of stomachs, 
but 1 stomach contained 24 and another 28 of these berries. Two 
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stomachs contained wheat and 3 had weed seeds, but dry seeds are evi- 
dently not favorite food with the robin. 

Destruction of olires. — From the foregoing the robin would not 
appear to do much damage, or at least not more than is amply paid 
for by the insects it destroys. But, unfortunately, more is to be said 
about its food habits, which does not redound so much to its credit. 
In certain years when their customary food is scarce, robins appear 
in the valleys in immense numbers, and wherever there are olives 
they eat them so eagerly and persistently that the loss is often serious 
and occasionally disastrous. Sometimes, indeed, it is only by the 
most strenuous efforts, with considerable outlay of labor and money, 
that any part of the crop can be saved. Fortunately, such extensive 
damage is not done every year, aUhough here and there the olive 
crop may suffer. 

There is probably no more striking example of exceptional and 
intermittent damage to fruit by birds than an instance which occurred 
in the winter of 1900-1901. In that year the olive orchards in 
various parts of California were invaded by immense numbers of 
robins, which ate the fruit and in some instances destroyed the whole 
crop. In orchards where persistent effort was made to destroy and 
drive them away they still ruined from cme-fourth to one-half of the 
yield. Olive orchards in Santa Clara Valley especially were afflicted. 
Mr. Paul Masson, who owns two orchards near Saratoga, as quoted 
by the San Jose Mercury of January 17, 1901, says: 

In my largest orchard of about 5()0 trees a<ljoiniiig a larj^er orchard of al)oiit 
50 acres on the El Quito farm, which is owned by E. E. Goodrich, are tliousands 
of robins, which are destroying all the fruit on the trees. About two months 
ago I estimated that my trees would yield about 4 tons of olives, but Sunday, 
when I visited my orchard, I found the fruit would not be worth pIcRlng. 

I killed some of the robins, and upon examination found as many as five or 
MX whole olives in the cn)p of each bird. Besides those which the bird had 
swallowed whole, many olives are i>ecked so that they are si>olled for market. 
Sunday there were not less than 50,000 robins on my place, and they are equally 
as plentiful on El Quito farm. 

Mr. Edward E. Goodrich, the owner of El Quito farm and olive 
orchard, quoted by the same authority, says: 

The so-called robin is a destructive pest to an olive orchard. A crop can not 
be saved when the migration of the robin corresponds exactly with the maturity 
of the olive, as it does this year, except by immediate picking, which is prac- 
tically impossible, or by shooting so constantly as to prevent steady consump- 
tion. * * * In 1898 my crop was 130 tons, and should have made al)out 
4,000 gallons of oil. Owing to the lack of rain the result was about 2,750 gal- 
lons, of the value of $11,000. Now, that crop could have been wiped out in ten 
days by robins if they had been here as they were this season and no shooting 
had been done. So far as my foreman could estimate, before the birds 
descended upon the place, he placed the crop at a probable 3,000 gallons, which 
means when sold from $12,(KK) to $1(;.0C0, according to prices, and that would 
have been utterly destroyed but for the constant shooting the last ten days. 
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As it was, Mr. Goodrich placed his loss on the olive crop through 
the devastations of the robins at 25 percent of the whole, or about 
$5,000, while his foreman, in an interview with the writer, estimated 
the loss at 50 percent. He stated also that robins were so numerous 
that he killed 7 in a tree at a single shot. 

The San Jose Mercury also states : 

A representative of the Mercury visited the El Quito olive orchard to see what 
the facts were in this matter. He found a force of men picking the fruit as 
rapidly as possible, and he also saw thousands upon thousands of robins doing 
the same thing. On his way out he occasionally saw a single bird on the feut* 
or in a prune tree, but when he reached Ei Quito the sky was streaked with 
robins flitting about and having a gala time of it. Men were scattered about 
through the orchard with guns, and every few minutes the report of one of 
these would set the robins to flying, but in an instant they would settle down 
again and resume their feast. 

Hon. Ellwood Cooper, of Santa Barbara, one of the largest olive 
growers on the Pacific coast, in a letter dated January 25, 1901, says: 

The robin is a terrible pest to olives. The birds do not always appear to come 
to the coast. My first experience was some fifteen years ago. The olives wen' 
late in ripening. I was as late as March making oil. The robins appeared to come 
in by the thousands. My last orchard that year was about one-half mile in length. 
The pickers were at one end. I had a man with a gun at the otht>r, but they 
would attack the middle, and when the gunner would reach them they would 
fly to the end he left. This year they have been particularly bad. My boys 
reported that the birds, mostly robins, pickeil more olives than they could. The 
foreman of the pickers told me that he had knocked from a tree one-<iuarter of 
a sack and went to dinner ; when he returned not an olive was on the ground. 
I know that on the ground in one orchard where the rain had caused to fall as 
many olives as would fill a bushel basket, in a week not one would be seen. Tbe 
robins do not seem to be able to pick the olives so rapidly from the trees, but 
I)eck at those that are commencing to dry, knock them to the ground, then get 
them. • The birds at this writing are in all my orchards by the thousands. They 
do not appear every year. It has been my theory that the native berries in the 
Sierra some years are not in sufficient quantities for food. 

In the last sentence Mr. Cooper has probably suggested the true 
cause of the trouble. There is a crop of olives every year and the 
number of robins fluctuates little, but they rarely attack olives because 
usually their native food abounds. AMiere this fails the hungry 
birds shift about until they find a substitute. 

SUMMARY. 

With the exception of such sporadic cases as the above, the food 
habits of the robin are for the most part of a beneficial, or at least 
harmless, character. In the eastern part of the country very little 
damage by the robin is reported, though it is one of the most abundant 
species. This is probably largely owing to the plentifulnass of wild 
fruits throughout the season. The trouble in California is that the 
robins from an extensive region concentrate into a comparatively 
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small area and, finding' an abundant supply of palatable food, feed 
upon olives to the exclusion of all other food. 

Were the hills and canyons of California as well supplied with wild 
beiTies as are the corresponding places in the Appalachian region, 
it is doubtful if such devastations of the olive crop would ever occur. 

Since failure of the natural food supply of the robin is only occa- 
sional and can not be anticipated in advance, no direct safeguards 
against the bird's inroads are possible, though the planting of pepper 
and other berry-bearing trees about the orchards would materially 
aid in protecting the olive crop. The prompt and unsparing use 
of the shotgun when the emergency occurs, even though it seems to be 
the only practicable method to save the crop, is much to be deprecated, 
since the destruction of robins, which in the main are useful birds, 
is a loss to the community. 

WESTEBK BLXTEBIBD. 

{Sialia mcxicanus occidentalis,) 

The western bluebird has the same gentle, quiet demeanor that 
characterizes its relative of the Eastern States. It has not yet, per- 
haps, become quite so domestic as that species, but still is much in- 
clined to frequent orchards and the vicinity of farm buildings. 
While the eastern bluebird usually nests either in a hole of an orchard 
tree or in the box specially provided for its use, the western species 
has not yet fully abandoned its habit of utilizing forest trees as nest- 
ing sites, and often may be found in lonely canyons or among the 
hills far from the abodes of man. The orchards of California 
as yet are hardly old enough to offer many hollow trees as nesting 
places of the kind so dear to the heart of our gentle friend. There 
is no reasonable doubt that in time the western species will become 
as domestic as the eastern one. A nest was found by the writer in a 
hollow tree in the home orchard of a ranch, only a few rods from the 
house. It contained six young, which would indicate that the bird 
is a prolific breeder, in this respect also resembling the eastern 
species. 

The western bluebird is less migratory than the eastern and does 
not entirely desert the United States in winter; so its good work is 
continuous. As insects are active in California in every month the 
bird is able to support life even if there is no other food. More- 
over, the insects eaten in winter count more in the reduction of these 
pests than do those taken after the spring broods are out. Insects 
that live through the winter are the stock by which the species is 
perpetuated, and the destruction of a few at this time is equivalent 
to the death in summer of hundreds or thousands. 
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The food of the bluebird consists of elements whose consumption 
is almost wholly a benefit to the farmer. Four-fifths of it is insects; 
only a small portion of these are useful, and these to a limited extent 

In the investigation of the food of the bluebird 187 stomachs were 
examined. This number is not so large as could be desired, and, 
moreover, was rather irregularly distributed over the year. Only 
one stomach was obtained in May, and only one in April, while the 
number for several other months are too few. Geographically they 
fairly well represent the fruit-growing regions of the State from as 
far south as San Bernardino northward to Santa Rosa. The food 
found in the stomachs consists of animal matter, 82 percent; vege- 
table, 18 percent. 

Animal food. — Of the animal portion a little less than 12 percent 
consists of predaceous beetles (Carabidse), which are usually reck- 
oned as useful. There are, however, many exceptions to this rule, 
and since most of the species of this family are wonderfully abun- 
dant it is not probable that the bluebird does much harm by eating 
them. It is believed, moreover, that this record of Carabidae is above 
the normal, for the one bird taken in April had eaten 90 percent of 
these beetles, thereby raising the average of the whole. In August, 
on the other hand, not one of the five birds examined had eaten a 
carabid. Had these months been omitted from the reckoning the 
average would have been reduced to about one-third of the preswit 
figure, which is probably much nearer the truth. 

Other beetles amount to over 17 percent of the food, and were 
distributed among about a dozen families, all of them harmful, except 
three or four ladybirds (Coccinellidse)*, which are useful. 

Caterpillars evidently are a favorite food, and probably are eaten 
in every month, though evidence is wanting for April and May. 
They amount to over 17 percent of the year's food. Few of these 
insects are eaten in spring and early summer, many in fall and winter. 
As practically all caterpillars are harmful, this item of diet counts 
entirely in the bird's favor. 

Grasshoppers and crickets, mostly the former, were eaten in every 
month except April, but a greater number of stomachs would prob- 
ably give a different result. They amount to a little less than 24 
percent of the year's food. They appear in the stomachs of western 
birds at a somewhat earlier date than in those of eastern species. 
In the Atlantic and Central States, August is preeminently the season 
of grasshoppers, and in that month they constitute the principal 
article of diet of many species of birds. The western bluebird eats 
grasshoppers in March to the extent of about 11 percent of its food. 
In June they amount to over 38 percent, and in July reach a maximum 
of nearly 49 percent, or nearly half of all that it eats. In September 
they amount to 40 percent, but decrease rapidly from that time. 
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Bees and wasps (Hymenoptera) are not lar^jely eaten by the blue- 
bird, and flies scarcely at all, as the aggregate for the year amounts 
to only four-tenths of 1 percent. 

In the summer bugs (Hemiptera) are eaten to a moderate extent. 
The species belong mostly to the family of 'soldier bugs' (Penta- 
tomidse) or, as they are sometimes called, ' stink-bugs,' for they have 
a vile odor and when taken into the mouth with a berrv are not agree- 
able to human taste. The total percentage of wasps, flies, bugs, and a 
few other insects is a little less than 10 percent of the whole food. 

Spiders are eaten to some extent throughout the year, but never in 
great numbers. The greatest number are taken in February, about 6 
percent. The total average for the year is 2 percent. One stomach 
contained the lingual ribbon of a snail. 

Vegetable food, — The bluebird asks practically nothing of man in 
the way of vegetable food. It is evident that it is not a lover of seeds, 
as is the linnet, and with abundance of them at hand, eats few or none. 
In 2 stomachs several small unknown seeds were found, which may 
have been swallowed accidentally. Not a kernel of grain had been 
eaten. Fruit constitutes nearly the whole vegetable portion of the 
food, and was distributed as follows: Elderberries (Sambucus) in 19 
stomachs ; grapes in 12 stomachs, all in the month of October or later ; 
blackberries or raspberries (Rubus) identified in 4 stomachs; pepper 
fruits in 2 stomachs; figs in 1 and mistletoe berries in 1. Besides 
these 9 stomachs contained pulp or skins that could be identified only 
as fruit. From this it appears that elderberries are the favorite fruit 
of the bluebird. Fortunately these are nearly always to be had in 
California. Most of the grapes eaten probably were waste fruit, as 
many of them were consumed in December and other winter months. 

FOOD OF YOUNG. 

Among the stomachs examined were those of several nestlings about 
a week old. They were of interest as showing how large a proportion 
of animal food is given to the young. In one brood of six the only 
vegetable food found was a single piece of plant stem, which was 
probably given accidentally with other food, and should properly be 
classed as rubbish. The real food consists of grasshoppers and 
crickets 90 percent, beetles 3 percent, and the remainder made up of 
bugs, caterpillars, and spiders. In another brood of four, grass- 
hoppers and crickets constituted 97.5 percent of the food, and 1 
stomach contained nothing else. The remains of 11 grasshoppers 
were found in one of these stomachs, and 10 grasshoppers, a cricket, 
and a beetle in another. The only vegetable matter found in these 
4 stomachs was a single seed of Poh^gonum. 

Besides the stomachs of the western bluebird discussed above, 14 
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stomachs of the Arctic bluebird {Sialia arctica) were obtained. 
They were taken in fall and winter, and, while so small a number is 
not sufficient for positive conclusions, it may be said that the charac- 
ter of the food closely resembles that of the other species in the same 
months. 

The two species eat about the same proportion of animal and vege- 
table food; the animal part consists of the same orders of insects, 
while the vegetable part is made up of the same varieties of fruit 
In short, it may be said that if there are important differences in the 
food habits of the two birds the evidence at hand fails to establish 
the fact. 

SUMMARY. 

It seems scarcely necessary to comment on the foregoing statements 
with regard to the bluebird's diet in its economic relations. That the 
bird is an eminently useful species is so patent that it hardh' needs to 
be pointed out. Whatever harm fruit growers have suffered from 
birds, none of it can be laid at the door of the bluebird. 

List of insects identified in stomachs of bluebirds: 



Coceinella t. calif arnica, 
Hippodamia convergcns. 
Polycaon stoutiL 
Aphodius rugifrons. 
Blapstinus dilatatus. 



Saissetia olew. 



COLEOPTERA. 

Blapstinus aulcatus. 
Blapstinus pulverutentus, 
Rhigopsis effracta. 
BalaninuB sp. 
Sit ones sp. 

HEMIPTEEA. 

Sinea di ad etna. 

HYMENOPTERA. 



Messor andrei (ant). 
Insects also were identified as belonging to the following families: 



CarabldiP. 

Staphylinidffi. 

Coccinellldtt?. 

HIsteridjp. 

ElateridfP. 

Buprestida*. 

Lanjpyrldje. 

Reduviidse. 
Capsidie. 
Lygjeidff?. 
Pentatomida?. 



COLEOPTEBA. 



Ptinlda*. 

Soaraba»id«p. 

Cerambycidjp. 

Chrysomelldip. 

TenebriouidtP. 

R by nchophora ( superf ami ly ) . 



HEMIPTERA. 



Corimelfenidse. 
SeutelleridiP. 
Jassidae. 
Coccidse. 
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LETTER OF TRANSMITTAL. 



U. S. Department of Acjricitlti re, 

Biological Survey, 
Wmhirujfon, /). (\, Augiwt /, 1907. 
Sir: I have the honor to transmit herewith, as Bulletin No. 31 of 
the Biological Survey, an economic study of field mice, by David E. 
Lantz. Field mice are so generally distributed throughout the United 
States and at times are so numerous in certain regions that they do 
serious damage to gardens, nurseries, orchards, and forests. The 
several species therefore possess an economic importance quite out of 
proportion to their size. The present bulletin gives a concise account 
of their distribution and general habits, the nature of the damage 
they do, together with methods of prevention, the best means of limit- 
ing their increase under ordinary circumstances, and of reducing their 
numbers when, by reason of excessive multiplication, the injuries 
they inflict are serious. 

Respectfully, II. VT. IIenshaw, 

Acting Chiefs Biological Survey. 
Hon. James Wilson, 

Secretary of Agriculture. 
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INTRODUCTION. 

The present paper deals with the habits of the common fiekl mice <* 
of the United States, the conditions which often favor their enormous 
multiplication, the natural enemies which aid in their repression, 
and the agencies which farmers may employ to avoid losses by the 
animals. Small as these pests are, they inflict enormous injury ui>on 
the crops of the country. The aggregate loss to the farmers from 
this source averages not less than three millions of dollars annually, 
and in some years is much greater. The major portion of this loss 
is preventable, and the object of this bulletin is to acquaint farmers, 
orchardists, nurserymen, and others with the most practical pre- 
ventive methods. 

Among the more interesting facts connected with wild animals 
are the sweeping changes in the relative numlx»rs of certain si)ecies 
to be noticed from year to year in almost every locality. Species that 
are abundant one season may be rare or entirely absent the next; or 
they may gradually increase or decrease in numbers through a series of 
years until disaster results from their overabundance, or the species 
becomes practically extinct. Sometimes wild animals increase in 
numbers so suddenly that the change has been likened to a tidal 
wave, and ignorant j)eople have regarded the invasion as of 
miraculous origin. The belief that crickets, locusts, frogs, and even 
mice sometimes fall from the clouds is still held in many countries. 

The careful observer, however, sees little mystery in the phenomena 
mentioned. He has studied the general habits of animals — their 
food, their powers of reproduction, their migrations, the checks on 
their increase due to natural enemies, disease, and varying climate — 
and consequently he attributes sudden changes in their numbers to 
known causes. In such changes he recognizes, especially, the influ- 
ence of man, both direct and indirect, and his responsibility for inter- 
ferences that greatly modify the operations of nature. 

«The term "field mice" applies equally well to several groups, or genera, of 
mice which oc*cur In cultivateci areas and meadows of the Tnited States, but in 
this paper it Is restricted to the most widely known group, tlie genus }ficrotu8, 

5 
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Outside the insect world the most striking examples of occasional 
excessive nmltiplication of a species are afforded by rodents. The 
invasions of rabbits and rats are familiar, but no rodents exhibit the 
tendency more forcibly than the Microtince^ a subfamily which 
includes lemmings, voles, and muskrats. The lemmings and voles, 
especially, are noted for those peculiar waves of increase that astonish 
observers and bring disaster in their wake. The most noted example 
is afforded by the somewhat periodic migrations of lemmings 
{Lemmus lemmus) in Norway and Sweden. 

These animals live in the higher plateaus of Scandinavia. Here 
during several favorable years they increase in geometrical ratio 
until the food supply gives out and hunger impels great hordes to 
migrate into the lower valleys. Once started on their journey they 
continue in the same general direction in spite of all obstacles. 
They travel in vast armies, swimming lakes and streams, living on 
the products of the soil, and carrying calamity to farmers. They 
breed on the journey, lingering only until the young are strong 
enough to travel or imtil food is exhausted. They are constantly 
the prey of natural enemies which gather in their wake, and are 
destroyed ruthlessly by man; so that in spite of an enormous natural 
increase, the vast army gradually melts away. Usually disease breaks 
out and helps to decimate them, so that as a rule comparatively few 
reach the final barrier to their march, the sea. After a short delay 
the survivors, ignorant of the nature of the barrier, plunge into the 
water and essay its passage, swimming until they perish.® The 
migrations usually cover a period of two years, but are sometimes 
prolonged to three. None of the migrating animals return to their 
homes, and they are entirely absent in the lower valleys until the 
next migration.^ 

The economic vole (Min'otu's Oiconomns) of Siberia performs 
somewhat similar migrations. Writing of it over a century ago 
Thomas Pennant said : " They in certain years make great migra- 
tions out of Kamtschatka ; they collect in the spring and go off in 
incredible multitudes. Like the Lemmus^ they go in a direct course 
and nothing stops their progress, neither rivers or arms of the sea: 
in their passage they often fall a prey to ravenous fishes and birds, 
but on land they are safe, as the Kamtschatkans pay a superstitious 
regard for them ; and when they find them lying weak or half dead 
with fatigue on the banks, after passing a river, they will give them 

oprof. Robert CoUett, of Christiania, Norway, records that in November, 
18G8, a steamer sailed for a quarter of an hour through a swarm of lemmings 
which extended as far as the eye could reach over the Trondhjemsfjord- 
(Journal LInnean Society of London, Vol. 13, p. X\ 1878.) 

&T. T. Somerville, Proc. Zool. So<-iety of London, 1801, pp. (r>r>-«r>8. Robert 
Collett, Journal Linnean Soc. of Ix)ndon, Vol. 13, pp. 327-:534, 1878. 
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all p>ossible assistance. They set out in their migration westward. 
From the river Pengin they go southward and about the middle of 
July reach Oshotska and Judoma, a tract of amazing extent. They 
return again in October. The Kamtschatkans are greatly alarmed 
at their migrations, as they presage rainy seasons and an unsuccessful 
chase; but on their return, expresses are sent to all parts with the 
good news."" 

Visitations of voles have not been infrequent in the history of 
the Old World. The earliest records of them are in the Bible ^ and 
in the works of Homer, Herodotus, and Aristotle. So serious did 
the Greeks consider plagues of field mice that in their pantheism they 
had a mouse god (Apollo Smintheus), who was invoked to avert the 
evil. 

Invasions of field mice have not been rare in Great Britain and 
the Eurasian continent. Blasius records serious outbreaks on the 
Lower Rhine in the twenties.*' Brehm, quoting Lenz, gives an 
account of one in 1856 and of another in Rhenish Hesse in 1861. 
Brehm himself observed hordes of the animals in 1872 and 1873 on 
the sandy plains of Brandenburg and in the rich com lands of Lower 
Saxony, Thuringia, and Hesse.'' The chroniclers of England — Hol- 
inshed, Stow, Childrey, Lilly, Fuller, and others — record outbreaks 
of mice in EsvSex and Kent, 1581, and again in Essex in 1648 and 1660. 
Later plagues occurred in parts of England in 1745, 1754, 1814, 1825, 
1836, and 1863-1867. Severe outbreaks took place in Scotland in 
1825, 1864, 1876, and 1892, the last so serious in its effects upon the 
sheep industry that the British Board of Agriculture appointed a 
special committee to investigate it. The report of this committee * 
is the most complete and important contribution to our knowledge of 
field mice thus far published. 

A large portion of Hungary was devastated by field mice in 1875 
and 1876. In 1875 they were observed to be very numerous in cer- 
tain districts, and by the spring of 1876 they fairly swarmed in 
cultivated fields, so that the peasants " doubted whether they had 
sprung from the earth or fallen from the clouds." They devoured 
grain, roots, and growing vegetation — corn, potatoes, turnips, and 
lucern. In the fall they attacked vineyards and shrubbery, and 

o History of Quadrupeds, by Thomas Pennant, .'^d edition, vol. II, p. 195, 1793. 

6 "And the cities and fields In the midst of that region produced mice and 
there was great confusion and dearth in the city." I Samuel, v., (Vulgate 
version.) 

<• Naturgeschiehte der SHugethiere Deutschlands, von Johann Heinrieh Bla- 
sius, p. 386. 1857. 

^X. E. Brehm, Thlerleben : SUugothlere, vol. 2. p. 300, 1877. 

*• Report of the Departmental Connnittee on a Plague of Field Voles in Scot- 
land, London, 1893. 
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when food was exhausted, began to eat each other. They were finaUy 
destroyed by an infectious disease, which killed them by thousands.* 
In North America, up to the present time, no such calamitous 
invasions of field mice have been known, although occasionally one or 
another species increases locally to such an extent as to amount to 
a plague. Of even greater consequence, however, is the steady drain 
on agricultural products caused by these rodents over a large part 
of the country when present in normal numbers. 

CLASSIFICATION OF FIELD MICE. 

The genus Microtus belongs to a subfamily of Muridip known as 
the Microtince (formerly Arvicolino'), This subfamily embraces a 
large number of forms of small and very similar rodents which in 
some respects resemble true mice, but which are readily distinguished 
by the robust body, thick head, short ears (whence Microtus)^ and 
short tail, the last exceeding two-thirds of the length of the body in 
but one genus, Fiher (muskrats). 

The Microtince are divided into two groups, which are commonly 
distinguished under the names lemmings and voles. Externally 
lemmings have shorter bodies than voles, and, except in one genus 
{Synaptomys)^ the tail is shorter than the hind foot, and the paints 
and soles are without distinct foot pads (plantar tubercles). The 
two principal genera have the nails on the thumb strap-shaped 
(ligulate). 

Voles have bodies less stout, tails usually longer than the hind foot, 
and soles and palms always with distinct foot pads. The thumb 
nails are pointed, not ligulate. There are four genera of voles, all 
having representatives in the United States, of which the two more 
familiar are Fiber (the muskrats) and Microtus (the field mice). 
The other two genera are of little importance to the farmer. The 
present paper deals only with the genus Microtus. 

Voles of the genus Microtus are distinguished from members of the 
other three genera by having rootless molars at all stages of their 
life. Fiher may easily be recognized by its large size, its long, later- 
ally flattened tail, and by its having the feet modified for swimming. 

There seems to be no entirely appropriate vernacular name for the 
mice of the genus Microtus. The French call them " campagnols," 
the Germans " wiihlmiiuse." English-speaking people outside the 
United States call them " voles.'' In the United States they are 
variously designated as " meadow mice " or " field mice," and locally as 
" bear mice," " bull mice,'' '* buck-tailed mice," " mole mice," etc. 
" Vole " is open to the objection that it applies equally well to three 
other genera and may easily be confused with " mole." " Field mice '' 

a Report on a Plague of Field Voles in Scotland, Appendix III, p. T(i. 1893. 
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will apply as well to other genera and subfamilies of mice, while the 
term " meadow mice " is not broad enough to include all the species 
of Microtus. 

SPECIES AND DISTRIBUTION. 

Field mice of the genus Microtus have stout bodies, blunt, rounded 
muzzles, small eyes, and short ears — often completely concealed in 
the fur. The tail is short and hairy; the soles of the feet are- naked 
or clothed with short hairs, and have five or six foot pads (plantar 
tubercles). The incisors are broad and not grooved. 

The molar teeth in all members of the genus, like the incisors of 
all rodents, grow continuously throughout the life of the animal 
and do not develop roots. They are prismatic in form, and the 
crowns show triangular dentinal spaces surrounded by lines of 
harder enamel. These curious enamel patterns are of great impor- 
tance in the classification of the animals, as they are but slightly 
affected by age and wear and are remarkably constant for each 
species. 

About 165 living species and subspecies of Microtus have been 
recognized (1904), of which about 78 are North American." Eight 
extinct fossil species have lieen described, and several of the living 
forms also have been found fossil. 

The genus Microtus is of wide distribution, covering practically 
the greater part of the northen hemisphere outside the tropical 
zone — America north of the Tropics, all of continental Europe, and 
Asia, except its southern peninsulas. Great Britain has two species, 
but Ireland and the principal Mediterranean islands have none. 
The genus is not found in South America, Africa, Australia, or the 
Australasian islands. WTiile true mice (Mvs) are found over a 
large part of the range of Microtus^ they do not extend so far north- 
ward and occur much farther southward. Microtus finds its most 
southerly extension in the Old World in Palestine and the southern 
slope of the Himalaya Mountains; in America, in southern Mexico 
and Guatemala. 

The range of a single species is often remarkably great. Thus the 
typical form of the common meadow mouse of the United States 
(3/. pennsylranicvs) occurs over a large part of at least twenty-five 
States, from M^ine to the Dakotas and southward almost to 35° 
north latitude. If the five subspecies (geographic races) are in- 
cluded, this range is almost doubled in extent. Another species, 
M. mordax^ occurs in most of the high mountains from Colorado to 
California and from Arizona to Alaska. The meadow vole of Great 



<• For key to the North American spe<*ies and dem-riptions the render may 
consult N. A. Fauna No. 17, Revision of American Voles of the (Jcnus Microtus, 
by Vernon Bailey, 1900. 
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Britain (J/, agrestis)^ common from the Orkney Islands to the 
English Channel, is also distributed over much of northern Europe. 
Another closely related species, M, arvalis^ has a still wider distribu- 
tion in central and southern Europe, and, strange to relate, is found 
in England as a fossil. 

On the other hand, some of the species of Microtus are of limited 
range, a few of them being confined to the summit of a single moun- 
tain or isolated on a single small island. The beach vole, for in- 
stance, occurs only on Muskeget Island, Massachusetts, while the 
Gull Island vole (J/. ncHophihi^s) of Great Gull Island, in I»ng 
Island Sound, was of such limited distribution that grading and 
excavating for fortifications probably resulted in the total extinction 
of the species. 

The several species differ greatly in size. Including the tail, some 
are even shorter than the common house mouse, while others are as 
large as a medium-sized rat. The largest species is the Florida 
water rat {MicrotuH alleni)^ whose total length is about 320 mm. (12.5 
inches). The smallest American species is the dwarf vole {M, pau- 
perrimn^)^ whose total length is 115 mm. (4.5 inches). While the 
tail of field mice is usually very short in proportion to total length 
of the animal, the various species differ greatly in this particular. 
The males of many species give off a strong odor, nmch like that of 
the muskrat. 

HABITS OF FIELD MICE. 

While the food habits of the various species of short-tailed field 
mice are remarkably similar, their breeding and general habits differ 
greatly. The variety of habitats is most striking. Some species pre- 
fer high and dry ground, while others live in low, moist places. Oc- 
casionally the same species inhabits both sorts of localities. Some 
species live in forests, others in the open prairies. Some burrow 
under the ground like moles, while others make smooth paths or trails 
upon its surface. 

Except in cold weather, nearly all species can temporarily adapt 
themselves to moist surroundings; but a few seem to be almost as 
aquatic as the nearly-allied muskrat. This is true especially of the 
larger species, such as the Florida round-tailed" muskrat " (M.alleni) 
and the European water vole (M. amphihius)^ both of which swim 
and dive with such facility that they are popularly called "water 
rats." 

NEST8 AND TRAILS. 

The nests of field mice are compact bunches or globes, composed 
chiefly of grass blades and other dry vegetable fibers. They are 
placed in depressions in the ground, in shallow burrows, or supported 
on grass stems above the ground. In brush piles the writer has 
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found them nearly a foot above the ground. Sometimes they are 
placed under flat stones or logs or under shocks of grain. The struc- 
tures are so slight that a day's sunshine will dry them out after a 
storm, and yet they are so compact that the animals pass the coldest 
weather snugly housed in them under the snow. 

The nests are admirably located with respect to drainage, being so 
placed that they are not likely to be flooded during excessive rains, 
and often being in depressions of mounds made by the mice, well 
above the general surface of the meadows. 

Trails, often of great length and worn smooth by constant use, 
lead to neighboring feeding grounds. As far as possible they are 
under shelter of old grass, fallen weeds, leaves, and other material. 
The trails of some species are almost entirely below the surface of the 
ground, and short tunnels are cbmmon with most species. At inter- 
vals burrows of varying depth occur, usually but a few inches below 
the surface. These lead to undergroimd nests, to the roots of food 
plants, or serve only for refuge from enemies. 

BREEDlNtJ HABITS. 

While most surface nests are for shelter only, sometimes the young, 
especially of swamp species, are produced in them. However, the 
young of most kinds are born in underground nests and are rarely 
seen unless uncovered by accident. They are at first hairless and 
blind. TVTien discovered in the nest the mother vole slips noise- 
lessly away, sometimes carrying the young attached to her mammee. 

The breeding season includes most months of the year, except mid- 
winter in cold latitudes and periods of long-continued drought. The 
number of litters in a year thus depends on climate, and especially 
upon the character and length of the winter. In temperate latitudes 
in normal seasons from four to six litters are produced. Even the 
same species in different localities differs much in this particular. 
That the number of* young in a litter varies with the different species 
may be inferred from the variation in the number of teats. Some 
species produce normally from two to four young, others from four 
to eight; but the variation in the same species is remarkable, and 
depends partly upon climate, but probably more on the scarcity or 
abundance of food. The largest litter recorded by the field natural- 
ists of the Biological Survey is thirteen, the species being the dwarf 
vole (J/, n^nus). The period of gestation is not positively known, 
but probably is about twenty days. Members of the Biological Sur- 
vey have recorded finding yoimg of the American species in the 
nests, or females containing embryos, in eveiy month of the year 
except" January and February. 

European testimony proves conclusively that, like the lenmiings, 
voles at times increase in numbers abnormally, but the causes are 
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little understood. So rapidly do they multiply at such times that the 
results are astonishing. Females become pregnant within a few 
days after giving birth to a litter, and the number of young at a time 
is abnormal. The published accounts of conditions subsequent to 
and during such periods are highly interesting. 

Dr. A. E. Brehm, quoting Blasius and Lenz, states, concerning the 
field mice of (lermany (J/, arvalis)^ that in 1822 in the district of 
Zabern 1,570,000 were caught in fourteen days. During the same 
time in the district of Nidda 590,427 were caught, and in that of 
Putzbach 271,941. In the autumn of 1856 there were so many voles 
in one district between Erfurt and Gotha that about 12,000 acres of 
land had to be replowed because of the destruction of the first crop. 
On a single large estate near Breslau 200,000 were caught within 
seven weeks and sold to a Breslau fertilizer factory at a pfennig 
(nearly one- fourth cent) per dozen. Some of the vole catchers 
caught 1,400 to 1,500 per day. In the summer of 1861, in the neigh- 
borhood of Alsheim, in Rhenish Hesse, 409,523 were caught. The 
local authorities paid 2,593 gulden (about $1,000) for their capture.' 

Louis Figuier, the French naturalist, writing of the same species, 
says that the female gives birth to from eight to twelve little ones 
three or four times in a year, and that multiplication is so rapid at 
times that " whole districts have been reduced to destitution by this 
scourge. In 1816 and 1817 the one department of Vendee experi- 
enced a loss estimated at £120,000 [nearly $600,000], caused entirely 
by these animals." ^ 

The common meadow mouse of the United States is one of the most 
pn)lific of our species. Estimating the normal increase at six young, 
with four litters in a season, and assuming that there were no checks 
upon the increase, the results are appalling. A singk pair and their 
progeny in five seasons would amount to nearly 1,000,000 indi- 
viduals. This calculation is under the mark, since it is based on the 
assumption that the young do not breed until about a year old. The 
animals, however, mature very rapidly, and the spring young 
undoubtedly breed in the fall of the same year. 

If a thousand pairs of field mice survive the winter in any neigh- 
borhood, the potential conditions for a vole plague are present. If, 
now, instead of normal reproduction, circumstances bring about a 
considerable increase both in the number of young at a time and in 
the number of litters in a season, the probability of a plague is 
greatly increased. Hence the farmer needs the good offices of every 
creature that preys upon mice, to supplement the climatic limitations 
upon their increase and to aid in saving his crops. 

oThiorloben: Saiigethiere, vol. 2, pp. 387-303, 1877. 

ft Mammalia Popularly Described by Typical Si)ecie8, L. Hguier, p. 445, IJ^O. 
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FOOD HABITS. 



Owing to its finely chewed condition, exact determination of the 
food of rats and mice from stomach examinations alone is very diffi- 
cult. This is especially true of the species of the genus Microtns^ 
whose molars are well adapted for grinding. So complete is the 
mastication and subsequent maceration of weed and grass seeds, as 
well as roots and grains, that the cell structure is often destroyed. 
A fair idea of the food can be gained, however, by a study of the 
animal's environment, by the color of the stomach contents when 
bark has been eaten, the odor of wild onions when present, the pres- 
ence of starch grains revealed by the microscope, or the character of 
the few perfect vegetable cells that remain. The bits of stems, blades 
of grass, and leaves of other plants left scattered along the run- 
ways are important evidence, as also are the contents of the caches 
of food in the burrows. 

In summer the principal food of these mice is green vegetation and 
unripe seeds of grain and grasses. As the season advances, ripe 
grain and seeds take the place of the immature; and in winter bulb- 
ous and other roots are in part substituted for stems and leaves. 
'WTien convenient, and green vegetation is lacking, the bark of trees 
and shrubs becomes a staple food. It is mainly in winter that apple 
orchards and young forest trees suffer from attacks of mice. It is 
generally supposed that such attacks are due to the absence of ordi- 
nary food; but this is not always the case, for depredations often 
occur during mild, open winters when food abounds. Instance-^^ also 
of summer girdling of trees are well attested. 

Examinations of stomachs of field mice show that, besides stems, 
leaves, and seeds of grasses and sedges, the animals eat nearly all 
kinds of bulbs, tubers, and roots, and occasionally animal food such 
as snails and crayfish. Outside the list of grains, vegetables, grasses, 
roots, and barks, which are generally known as staple food of field 
mice, they have been found eating strawberries and other fruits; 
roots of wild morning-glory {Conrolvidus seph/m)^ sweet clover 
(Mehlotus alba)^ and cat-tails {Typha latifolia) ; seeds of iris and 
primrose (Primula parryi) ; bulbs of tulip, hyacinth, and wild onion; 
and the tubers of the Jerusalem artichoke (Helianthys tuheromts). 

The quantity of green vegetation eaten by a single adult field 
mouse in the course of a year has been calculated at from 24 to 36 
pounds. When one considers in coiuiection with this estimate the 
great numbers of these animals in our meadows, swamps, and forests, 
the total quantity of food consumed by them appears so enormous as 
apparently to exceed the productive capacity of the soil. A thou- 
sand mice in a meadow would require at least 12 tons of grass or 
other green vegetation to maintain them for a year. 
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coai*ser materials outside, but compact and of finer stuff within, each 
having a small opening on the side near the bottom. From this 
opening two or more trails diverge, one usually leading into an 
underground tunnel which opens at some distance from the nest. 
Nests intended to receive the young are lined with the softest of 
accessible materials, often with pappus of milkweed {Asclepias) or 
cat-tails (Typha). Such nests are sometimes hidden under grass, 
brush, or other litter, but more frequently are placed in underground 
burrows. The normal numl)er of young varies from four to eighty 
the average being about six. 

The trails of meadow mice are interesting subjects for study. The 
animals take advantage of all sorts of shelter, especially that which 
is close to the ground. Under fallen leaves and weeds the trails 
become half tunnels. Even in the open meadow they are often 
entirely hidden under old grass, and their pres<Mice would hardly be 




Fio. 1. — NoBts, burrows, and trails of Microius pennsylranicus. a, Surface trails: b, 
openinK to burrows; c, underground tunnels: n, surface nest: «% undergrround nest. 

suspected from any surface indications. Under the favoring shelter 
of piles of weeds, grass, or other litter the trails made by the ani- 
mals are usually more intricate than elsewhere. The accompanying 
sketch (fig. 1) was made from trails and nests uncovered by removing 
a pile of weeds. 

The rapidity with which meadow mice work is surprising. If the 
nest is destroyed they choose a new site and construct a new nest of 
fresh materials in a single night. They work both night and day, 
but are especially active in the evening and early morning. They are 
less active in the middle of the day, especially in sunlight. 

When disturbed in their homes meadow mice rush about with great 
celerity ; but in sunlight especially they do not see well, and are almost 
as liable to rush blindly toward the point of danger as away from it 
When cornered, they stand on their haunches and defend themselves 
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Bui. 31. Biological Survey, U. S. Oept. of Agriculture. 



Plate I. 





Fig. 1.— Meadow Mouse (Microtus 
pennsylvanicus). 



FiQ. 2.— Pine Mouse (Microtus 

PINETORUM SCALOPSOIDES). 
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Bui. 31. Biological Survey, U. S. Dcpt of Agrftulture, 



Plate II. 
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with great valor, and their sharp teeth are rather formidable weapons. 
Sometimes after capture one seems to give way to uncontrollable 
anger, and when placed in a cage with others of the same species it 
is eager to attack all its fellows. When two engage in combat they 
stand up on the hind feet and fight with claws and teeth, keeping up 
a constant squeaking. 

Meadow mice soon adapt themselves to confinement. They eat 
almost any food offered and soon become tame. I find, however, that 
certain succulent roots, particularly those of the wild white morning- 
glory {Convolmihi8 septum), are preferred to everything else. This 
root tastes much like sweet potato and is abundant in swamps and 
was-te places frequented by the mice. WTiile feeding they sit up on 
their hind legs and use the front paws to handle the roots, after the 
manner of squirrels. 

This species often stores up food in underground galleries. I have 
several times discovered such hoards, consisting of leaves or succulent 
stems, but more frequently entirely of the morning-glory roots' 
already spoken of. On March 5, 1907, 1 collected the contents of such 
a cache, which weighed 18 ounces (PI. II). 

The species under consideration never lives in barns or outbuild- 
ings. Its nearest approach to human habitations is the stackyard or 
piles of wood or boards left on the edge of orchards or fields near 
houses. In the far north a closely related species, the Drummond 
vole (J/. druTnmondi) J entem houses and barns much after the manner 
of the common house mouse. 

The common meadow mouse is especially noted for long winter 
excursions from its summer abode, hiding its movements under cover 
of deep snow. The journeys of the animals are not suspected until 
the snow disappears, when the trails can be traced to great distances. 
They reach wheat, rye, clover, and timothy fields and often extend 
into orchards, nurseries, lawns, and gardens, all of which are injured 
by the animals. Haystacks or shocks of com and other grain are 
sure to suffer if left out over winter. 

The Old World si)ecies of field mice most noted for extensive 
ravages of crops, and including such well-known forms as M. agrestis^ 
M. aroalis^ and M. hartingi, are veiy closely related to our common 
meadow mouse. Many of the more prominent American species, as 
the Drummond vole {M. drummondi) , the Peale vole (J/, montanus) , 
the dwarf vole (J/. nanuf<), the Townsend vole {M. townsendi), and 
the California vole (J/. califotmicuH), belong to the same group. 
Their wide distribution brings meadow mice into contact with agri- 
culture over great areas, and this fact, added to their prolific breed- 
ing, renders the group the most destructive one in the genus under 
consideration. As farming is pushed northward in the British 
10700— No. 31—07 3 
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provinces and as the cultivated areas in the West are extended under 
the stimulus of the United States Reclamation Service, the danger 
of serious ravages by meadow mice will increase rather than diminish. 

II. THE PRAIRIE MOi:8E. 
Microtua ofhrogastrr Waguer. 

The prairie mouse is probably second only to the conamon meadow 
mouse in the extent of its injury to crops. Outwardly it diflFei-s but 
slightly from the latter species. Its tail is shorter (less ihan twice 
the length of the hind foot) and its fur is coarser. In winter the 
pelage is grayer. The color of the underparts shades into a buff 
or cinnamon. The contrast between the upper and lowef parts of 
the tail is much sharper than in the common meadow mouse. The 
foot pads are 5, and the number of mammae 6(2 pectoral and 4 ingui- 
nal). Its average measurements are about as follows: length, 155 
mm. (6 inches); tail vertebra^, 38 mm. (1.5 inches); hind foot, 21 
mm. (0.82 inch). 

The prairie mouse occurs in southern Wisconsin, in Indiana, Illi- 
nois, Iowa, Missouri, Nebraska, Kansas, and a part of Oklahoma. 
It lives in the open prairie country, mainly in the Upper Austral zone. 
Thus it is much more likely to invade crops than if its natural 
habitat were in swamps. I have found it on the borders of com and 
cane fields and in native meadows, as well as in cultivated clover and 
alfalfa fields. It seems especially partial to fields that have been 
allowed to lie fallow for several seasims. The soft mixed annual 
grasses and weeds that partly replace the original prairie cover 
seem to furnish it congenial surroundings. Close grazing of the open 
ranges tends to drive out voles, but when ranges are not closely pas- 
tured, so that an abundance of old grass is left, prairie mice soon 
become numerous and appreciably reduce the amount of forage. 

In the same manner the prairie mouse invades pastures and neg- 
lected orchards whenever dry grass is permitted to accumulate and 
remain over winter. If no crops are near, the animals subsist on 
wild herbage, roots, and seeds; but when cultivated crops are acces- 
sible their trails soon extend far into the tilled fields. 

Nests of prairie mice usually are less bulky than those of the com- 
mon meadow mouse, but are built in a similar way and in like situa- 
tions. The number of young at a birth is usually three or four, 
rarely five or six. In ordinary seasons the first litter is born in April, 
but in dry, warm springs the time may be fully a month earlier. The 
number of litters in a season varies with climatic and other condi- 
tions. On the whole, prairie mice multiply less rapidly than meadow 
mice, since the number of young at a birth is smaller, and the long 
summer droughts and extreme winters of the interior prairies of the 
West often limit reproduction. 



Digitized by 



Google 



THE PINE MOUSE. 19 

Robert Kennicott's excellent account of this species « states that in 
confinement the animals were practically omnivorous, rejecting but 
little vegetable food offered them. The amount of food consumed was 
astonishingly great. Three ate in twenty-four hours, besides other 
food, the germs from all the kernels of a large ear of corn. They ate 
raw fresh meat and drank much water. 

My own observations of the prairie mouse confirm published 
accounts. Near alfalfa fields in Kansas I found that the green leaves 
of this forage plant were the favorite food. This was made evident 
by the trails leading to the fields and by careful stomach examina- 
tions of individuals captured. 

In winter the prairie vole sometimes does enormous damage to 
fruit trees. In this respect it is, if possible, more destructive than 
the common meadow mouse; and as the fruit industry in the West 
grows in magnitude this species is likely to become still more trouble- 
some. In Kansas and Missouri, during the winter of 1903—1, many 
orchards and nurseries were severely injured by the prairie moust», 
and during the two following winters the losses were greater rather 
than less. 

This species comes into contact with agriculture in the major por- 
tion of eight States lying in the humid section of the central Missis- 
sippi Valley. These eight States produce annually more than half 
the corn, oats, and winter wheat, and more than a third of the hay of 
the entire United States. Two closely related species of prairie mice 
{M. haydeni and J/, minor) extend the range of this group on the 
plains to the west and northwest. Here they are abundant in sections 
where barley and spring wheat are important crops. Tlie possibility 
of serious crop damages from prairie voles is, therefore, especially 
great. 

III. THE PINE MOUSE. 
MicrotuH pinetorum ftralopMoidcH (Aud. & Bach.). (Plate 1, fig. 2.) 

This pine mouse, called also the mole-like vole, has a wider distri- 
bution than the typical southern pine mouse (J/, pinetorum)^ and 
therefore is chosen as the representative of the group. The following 
account of its habits applies equally well to all pine mice. 

This animal has the wide, flat skull, the short tail, the small ears, 
and the short, dense, glossy brown fur characteristic of all the pine 
mice. The colors, however, are less glossy and the size somewhat 
larger than in typical M. pinetorum. The claws are well developed; 
foot pads 5; mammae 4 (2 pairs of inguinal). The average measure- 
ments of three New^ York specimens, as given by Bailey, are as fol- 

« The Quadrut>eds of IHlnois Injurious and Beneficial to the Farmer. Patent 
Office Report : Agriculture, 1856, pp. 97-102, 1857. 
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lows: Total length, 125 mm. (about 5 inches) ; tail vertebrae, 20 mm. 
(0.78 inch) ; hind feet, 16.3 mm. (0.G4 inch).« 

Owing to their peculiar habits, pine mice are not so well known as 
are meadow mice. Their natural habitat is the forest, although they 
are by no means restricted to pine woods or forested areas. While 
often inhabiting pine woods and the edges of adjacent fields, they live 
also in forests and copses of deciduous trees, usually on uplands. 

The life of pine mice is largely spent in underground tunnels, 
which so closely resemble those of the mole that generally they are 
mistaken for the work of that animal. The ridges of loose soil over 
the tuimel are exactly like those thrown up by the mole, but the inner 
diameter of mouse tunnels is less. When moles and pine mice live 
in the same vicinity, the mice often use the runways made by 
the moles. It is this habit that has helped to bring moles into dis- 
repute with farmers, who blame them for damages inflicted upon 
])otatoes and other crops by pine mice. 

In marked contrast with the pine mouse, the mole (genus Scalopm) 
is almost exclusively carnivorous, eating mainly earthworms and 
insects. While it sometimes cuts off the roots of growing plants 
when they interfere with its tunneling operations, it apparently eats 
no roots. Stomach examinations of moles show that they eat a very 
small percentage of vegetable matter, and this mainly waste com or 
other grain previously softened by long contact with wet soil. On 
the other hand, pine mice eat little insect food, if any, and are largely 
consumers of vegetable substances. Nearly always when moles are 
charged with destroying root crops, the real culprits are pine mice. 

Thin, open woodlands used for pasture, and thickets along the 
edges of forests are favorite resorts of pine mice. Like nearly all 
voles, they prefer moist soil, but it must also be loose and somewhat 
sandy. From their intricate tunnels under the leaf mold frequent 
burrows descend into the soil. Some of these burrows are utilizeil 
as nesting places. Nests are built also at the surface of the ground, 
under fallen logs, brush heaps, flat stones, fences, or other shelter. 

The number of young at a birth ev^idently averages less than is 
usual in the genus Microtus^ as is shown by the small number of 
mamniop. Observations as to the number of litters in a season seem 
to be lacking, but the rate of reproduction is probably less in the 
pine mice than in any other American group of field mice. Blasius 
says concerning J/. suhterraneuH of Europe, that " it produces five 
or six times a year three to five young, which are blind for ten days 
after birth;'' ^ and this statement is probably true, with slight modi- 
fication, for all the species of the group. To compensate for slower 
multiplication, their liability to attack by natural enemies is much 

a N. A. Fauna No. 17, p. tM, 1900. 

6 Naturgeschichte der Saugethiere Deutschlands, p. 390, 1857. 
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less, owing to their underground existence; so that within their 
range pine mice are about as abundant as other fiehl mice. 

Quick and Butler, writing of the food habits of the pine mouse 
in Indiana, state that it lives upon the tender roots of young hickorias, 
the young sprouts of white clover, the fruit of the red haw, and the 
tuberous roots of the wild violet (Viola (nindlata). The writers 
found all but the fruit buried, some in deposits of a gallon in a bur- 
row, and the caches sometimes extending 18 inches l)elow the surface 
of the ground. Violet roots predominated in these stores." Kenni- 
cott also states that pine mice store acorns and nuts in burrows for 
winter use. Blasius and Brehm both state that the European species 
(M. subterranevs) prepares such stores. A\Tiile personally I have 
never found such deposits, it is probable that our sj>ecies have this 
habit to an extent greater than is generally known. 

From their homes in woods and thickets pine mice invade fields, 
orchards, nurseries, dooryards, and gardens, passing always through 
underground runways. Living in concealment, neither their presence 
nor the injury they inflict is suspected until the latter is past remedy. 
Bulbs, planted hopefully in autumn, appear not at all in spring, or 
only in the shape of sickly plants whose life substance has been 
gnawed away. Nursery and orchard trees here and there put forth 
no leaves, and an examination of the roots discloses the nature of the 
damage. 

Potatoes, sweet potatoes, carrots, beets, and other vegetables are 
eaten by pine mice, both while growing and when stored in pits or 
lying in piles in the field or garden. Potatoes partly matured or left 
long in the ground Ufter maturity are eaten, and the injury is attrib- 
uted to moles, because tunnels supposed to be the work of moles lead 
to the place of damage. I have investigated numerous cases of such 
injury and have invariably found either that the tunnels were made 
by pine mice, or, if mole tunnels, that they were frequented by mice. 
Traps set in the tunnels at the potato hills captured pine mice, and 
the starchy material found in the stomachs of those caught proved 
that they, and not moles, had been eating the potatoes. 

Pine mice occur in central and southern Europe, in the eastern 
United States, and in a limited part of eastern Mexico. Those in the 
United States occur chiefly in the Upper Austral zone. The typical 
species {M, pinetorum) ^ with bright russet-brown color and glossy 
mole-like fur, is found only in parts of Georgia, South Carolina, and 
fcouthern North Carolina. In the last-named State it grades into the 
subspecies scalopsoideSj which is much more widely distributed, rang- 
ing northward to southern New York (Hudson Valley and Long 
Island) and westward to Illinois. West of the Allegheny Mountains 
it occurs mainly north of the Ohio River, except in West Virginia. 

flAuierlcau Naturallnt, vol. 19, p. IIG, 1885. 
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The bluegrass vole (M, p, auricularis)^ a form with ears overtop- 
ping the fur, which is dark and glossy, occurs in southern Indiana 
and in Kentucky, Tennessee, Mississippi, and Alabama. It has been 
taken in northeast Texas also, so that its range probably extends 
through southern Arkansas and connects the two areas. 

The woodland vole {M, p, nemoralis) is the largest form of the 
pine vole in America, and has longer and less glossy fur than the 
forms east of the Mississippi. Its color is deep "chestnut, darker 
than typical pinetorum^ but lighter than sealopsoides or aurifularh. 
It occurs in wooded parts of southern Iowa, eastern Nebraska and 
Kansas, and in Missouri, northern Oklahoma, and Indian Territory. 

Pine mice differ greatly in habits from the other species of Mu-ro- 
tu8. All the American representatives of the group have similar 
habits, and the injury they do to crops is little less in extent than that 
inflicted by meadow mice and prairie mice. 

DAMAGE BT FIELD MICE. 

While field mice of the various groups differ but little in the 
nature of their food, the circumstances under which they injure crops 
vary. Meadow mice invade cleanly cultivated fields only under the 
shelter of snow. Hence they do most damage in years of great snow- 
fall. Although prairie mice commit greater depredations under 
cover of snow than in open seasons, their attacks upon crops are far 
lass dependent upon snowfall than those of meadow mice. Pine 
mice work in the shelter of their own burrows; hence their injuries 
to plants are quite independent of the amount of snow. • 

DAMAGE TO MEADOWS AND PA8TI RE8. 

Complaints of damage to meadows and pastures by field mice have 
been increasing in recent years. Usually the injury is confined to 
small areas, which the animals attack from the shelter of snowdrifts 
or old grass. Under cover of these, the animals eat the succulent 
crowns of clover and other grasses ; and when the snow lies for several 
weeks the crops over large areas are often completely ruined. Some- 
times whole fields of red clover are so badly damaged by mice that 
they have to be replowed in the spring and planted to other crops. 

Damage to permanent, or uncultivated, meadows is usually more 
serious, as the mice breed and multiply throughout the field and, 
under cover of the growing crop of leafy stubble, devour and destroy 
throughout the year. Occasionally, however, actual benefit may re- 
sult from their thinning the grasses and stii^^ing the soil about the 
roots. Thus, after the vole plague in Scotland in 1892, the farmers 
reported that the pastures were better than before ; but the improve- 
ment by no means compensated for the losses caused by the impaired 
pasturage of the two preceding years. 
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When mice are abundant during the growing season, the quantity 
of grass they destroy is great, more being cut down and left upon 
the ground than is actually consumed. In winter hay in stacks is 
injured by field mice, and instances are known in which large stacks 
were so badly damaged that in the spring little or no salable hay 
remained. 

UAMAOE TO ORAINS AND FORAGE. 

Growing grains — wheat, oats, barley, rye, and buckwheat — are 
destroyed by field mice. Attacks begin with the sprouting grain, 
and, in the case of fall sown wheat and rye, continue during the 
entire winter. However, when only the blades of the plants are eaten 
this winter consumption has but little effect upon the amount of 
grain subsequently harvested. Much greater damage is done when 
the grain is nearly mature, as stalks are then cut down. After the 
grain ripens, devastation by mice continues until after harvest, when 
the animals attack the shocked grain and even the stacks. The total 
amount of injury by mice depends both on the number of the animals 
present and on the length of time the grain is left in shocks. In 
these artificial shelters mice are perfectly at home and multiply with 
great rapidity, so that within a few weeks a pair and their progeny 
may totally ruin an entire shock of wheat or oats. 

As nearly all farmers know, field mice destroy corn, Kafir com, 
and cane, whether slored in shock or in pile. The annual destruction 
both of grain and of forage throughout the country is enormous, 
although accurate statistics of losses are not available. Of course, 
not all the injury is done by short-tailed field mice. White- footed 
mice (Peromyscus) ^ pocket mice {Perognathus) , harvest mice {Reith' 
rodantomys)^ and ordinary house mice {Mus musculus) also are con- 
cerned in the damage. Throughout the country the brown rat {Miis 
norregims) and in the Southwest the cotton rat (Slgmodon) are 
j^rious field pests. The several kinds of field mice, however, partly 
because of their wide distribution, but mainly because of their great 
abundance, are the chief offenders in northern fields. 

Grain and forage in stacks are often injured by field mice. In 
view of the losses to which si;acked and stored grain is subject, it is 
a question whether the farmer who hastens to market his crop is not, 
on the whole, a gainer over his neighbor who waits for more favor- 
able prices. 

DAMAGE TO GARDEN CROPS. 

Field mice do much injury in market and other gardens, attacking 
planted seeds in the open garden, hotbed, or cold frame. Pine mice 
are the chief offenders in inclosures, sometimes working their way 
even into greenhouses, where they attack bulbs and tender growing 
plants, as well as all kinds of seeds. 
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24 AN ECONOMrC STUDY OF FIELD MICE. 

Field mice injure early peas and other vegetables growing in open 
grounds, and pine mice often destroy potatoes in the ground. In the 
fall vegetables piled on the ground or stored in pits are liable to 
attacks. Among these are potatoes, beets, turnips, carrots, parsnips, 
cabbage, sweet potatoes, and especially celery. Apples, pears, and 
other fruits are eaten also. 

In parts of eastern Maryland pine mice have recently (1907) been 
quite destructive to melon and cantaloupe crops. The animals 
destroy the seed and eat the roots of the plants during the growing 
season. The injury was greatest on sandy lands which had not been 
plowed before planting, but had been smoothed with a drag, leaving 
the mouse tunnels l)elow undisturbed. In some fields seed had been 
planted three times, but by the middle of July all hoi>e of a crop had 
been abandoned. 

DAMAGE TO SMALL FRUITS. 

Blackberries, raspberries, grapes, currants, gooseberries, and straw- 
berries are often badly damaged by field mice, and when the animals 
are abundant whole plantations are ruined. Strawberries are esj>e- 
cially liable to injury l)ecause of winter mulching and also because 
the plants themselves furnish excellent food and shelter for the 
animals. 

Fallen leaves in autumn and snow in winter drift and collect along 
rows of blackberry, raspberry, gooseberry, and currant bushes and 
furnish cover for mice, which work along the rows and girdle the 
green stems ; and when dead canes are left uncut and weeds are per- 
mitted to grow up among them, the resulting tangle adds much to 
the liability of attack. Winter mulching of small fruits also in- 
creases the danger, and if practiced the utmost care should be taken 
to clean surrounding areas. 

DAMAGE TO NURSERY STOCK. 

In many sections of the United States and southern Canada nursery 
stock is injured by field mice. The actual loss varies from 3^ear to 
year and is difficult to estimate. Occasionally the havoc has been so 
complete that few marketable trees remained. It was estimated that 
during the winter of 1901-2, nurserymen in the vicinity of Rochester, 
N. Y., sustained losses amounting to $100,000." 

Damage to standing nursery stock is done usually under .cover of 
snow, and hence is greatest in seasons of deep snows that remain long 
upon the ground. In addition to girdling trees above the surface 
of the ground, meadow mice sometimes burrow beside the trunk and 
attack the roots (PI. III. fig". 2). Pine mice usually begin their 



" New York Sun, AprU 27, 1902. 



Digitized by 



Google 



Bu!. 31, Biological Survey. U. S. Dept. of Agriculture. 



Plate III. 
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Plate IV. 
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Plate V. 
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INJURY IN NURSERIES AND ORCHARDS. 25 

attacks below the surface and except under cover of snow rarely 
extend them above ground. They sometimes consume the entire 
roots of small apple trees so that only the trunk is left (PI. Ill, 
fig. 1). Experienced nurserymen prevent serious injury to standing 
stock by clean cultivation. Stock that has been taken up in the fall 
and '' heeled in " or kept in storage pits is, however, liable to attack, 
especially if covered by straw, leaves, or other litter. Hence for 
protection from freezing a loose covering of soil is better than litter. 
Winter seed beds of conifers, oaks, and nut-bearing trees are often 
attacked by field mice and need to be carefully protected from them 
as well as from white- footed mice (Peromysciis) , Small pine trees 
in the nursery also are liable to injury, since their low branches 
usually furnish cover for mice. 

Among the nursery stock injured by field mice are apple, pear, 
quince, plum, peach, cherry, crabapple, sugar and Norway maple, 
chestnut, black locust, Osage orange, sassafras, alder, white ash, 
mountain ash, various oaks, cottonwood, willow, pine, and wild 
cherry trees; also blackberry, raspberry, rose, currant, and barberry 
bushes, as well as grape vines. In the Arnold Arboretum, Jamaica 
Plain, Mass., during the winter of 1008-4, meadow mice destroyed 
thousands of trees and shrubs, including apple, maple, sumac, bar- 
berry, buckthorn, dwarf cherry, snowball, bush honeysuckle, juniper, 
blueberry, dogwood, beech, pnd larch. Plants in nursery beds and 
acoms and cuttings in boxes especially were harmed." 

INJURY TO ORCHARDS. 

Trees transplanted from the nursery into the orchard are in more 
danger from field mice while the outer bark is green and tender, but 
there are instances in which trees 5 and 6 inches in diameter have been 
attacked and killed by them. Most farmers are inexperienced as 
orchardists, and plant fruit trees only for family use. Engrossed in 
the production of other crops, they often neglect the orchard and per- 
mit annual grasses or weeds to grow up, which afford cover for mice. 
Often, too, clover or orchard grass is sown in the orchard as a cover- 
ing for the ground, and the heavy growth left for winter mulch is 
augmented by fallen leaves. Under such conditions it is not strange 
that mice injure the trees. It is remarkable, indeed, that so many 
orchards escape injury. That they do so may in part be attributed to 
the fact that they are often near dwellings, where hens scratch and 
cats prowl. 

Attacks upon orchards by mice are not always accomplished under 
cover of snow, nor are they confined to winter. They frequently 
occur in summer, often in September. During the winter of 1905-6 



" Boston Transcript, April 10, 1904. 
10700— No. 31—07 i 
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26 AN ECONOMIC STUDY OF FIELD MICE. 

a small orchard of apple and pear trees near Washington, D. C, was 
under observation from October to April. Attacks by meadow mice 
began in the early fall, possibly in August. They were continued 
during every succeeding month, being greatest during two short 
periods of snow. Independent of snowfall, they were greatest in mild 
and least in cold weather. A few trees had no weeds or grass near 
the trunks, and these escaped injury. The neglected condition of 
this orchard appears from a photograph (PI. TV) taken January 24, 
1906. Adjoining the orchard was a tangled thicket on low, moist 
ground, in which meadow mice were abund&nt. 

On March 16, 1906, 1 found that of 380 apple trees, 164, or over 43 
percent, were ruined, being completely girdled, some to a height of 
8 to 10 inches above the ground. Thirty-six others, nearly 10 per- 
cent, were less badly injured, while 180, or 47 percent, apparently, 
were uninjured.** 

Of 200 pear trees in the orchard 50 were more or less seriously 
damaged. The injury to these was inflicted early in the fall. 

The nature of the damage to individual trees in the orchard is 
well shown in Plate V. 

INJURY TO FOREST ITIKKS. 

As an example of the danger from field mice to which planta- 
tions of forest trees are exposed, the following is cited: In 1813 
and 1814 young plantations of trees in Dean and New forests, Eng- 
land, were greatly damaged by mice, probably M. agrestis. The 
damage was to planted acorns, two-thirds of which were destroyed, 
and to holly, oak, and chestnut trees, some of which were 5 years 
old. Not only were the trees girdled above the surface of the 
ground, but often the roots also were gnawed through. The land 
was covered with long grass, ferns, etc., which furnished abundant 
shelter for voles.^ During the winter of 1813-14 more than ZOftOO 
mice by actual count were destroyed in Dean Forest and 11,500 in 
New Forest. It was calculated that the total killed by all the 
agencies employed was probably double these numbers. The total 
number of voles killed in both forests during the outbreak was esti- 
mated at 200,000.'- 

In the past, American forestry has concerned itself chiefly with 
efforts at conservation, but forest extension has progressed far 

<»On June 22, 1907, the niunber of apple trees aUve in this orchard was 220. 
The dead trees numt>ered 154, many of which had succumlied to their injuries 
^juring the spring of 1907. The trees were thoroughly sprayed with llme-and- 
sulphur wash In November. 1906, and although many meadow mice and some 
rabbits were present, none of the trees were attacketl dnrlng the succeeding: 
winter. 

6 Lord Glenbervie's Account, Zool. Journ., vol. I, pp. 4:^^-444, January, 1825, 

<- Beirs History of British Quadrupeds, p. 325, 1874. 
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enough to enable us to judge of the extent of injury that field mice 
are likely to inflict upon new plantations. The exi>erience in the 
Arnold Arboretum, already referred to, is probably an example of 
what may be expected. 

Dr. C. A. Schenck, forester of the Vanderbilt estate, Biltmore, 
N. C, in a recent communication to the Biological Survey, states 
that plantations of locust and black cherry suffer badly from the 
girdling of mice, " especially the locust, which are killed outright, 
usually the best specimens." And he adds, '' Plantations of acorns, 
chestnuts, and hickory nuts are rendered impossible because pf 
ravages of mice." 

In our native forests the injury to young trees by mice has usually 
been unnoticed or disregarded; but hereafter, as more attention is 
given to forast extension, a corresponding increase in interest in mice 
as enemies of forest trees may l)e expected. 

DAMAGE TO PARKS AND LAWNS. 

Field mice destroy bulbs, perennial herbaceous plants, woody 
shrubs, and ornamental vines. To name all the kinds subject to 
attack is imnecessary, as but few are immune. The animals invade 
botanic gardens and public parks as well as private grounds. In 
the public parks of Hartford, Conn., during the winters of 1904 and 
1905 much damage was done, especially to common laurel {Kalmia 
latifolia) and various thorns (^Crataegus), Rosebushes and the 
crowns of hollyhocks are often attacked. Pine mice usually are 
responsible for the injury to bulbs — tulips, hyacinths, crocuses, etc. 
Often the straw or other litter used to protect tender plants furnishes 
shelter for the animals. Hedges, while often subject to injury from 
voles, also afford protection under which the animals gain access to 
ornamental plantations. 

During the winter of 1904-5 pine mice invaded dooryards near 
Lanham, Md., and destroyed many plants. In one case 50 choice 
hyacinths and tulip bulbs in a bed were badly eaten, so that only 
4 or 5 sickly plants came up in spring. In an adjoining dooryard, 
in the spring of 1907, the animals girdled a considerable number of 
young white pines (Pinn^ strohus) and ate the roots. 

STUDIES IN AN OBCHABD. 

In December, 1903, I examined a large orchard in Marion County, 
Kans., where field mice were causing much damage. As the case of 
this orchard is in many respects typical, details of its treatment will 
be given. The orchard comprised 480 acres and contained about 
26,000 trees, mostly apple, eight to ten years transplanted. The trees 
averaged about 4 inches in diameter, but many measured 5 or 6 
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inches. The majority were headed low, their outer drooping branches 
touching the ground (PI. VI, fig. 1). In the spring of 1903 corn had 
been planted by listing it in the open spaces between the rows of 
trees; but owing to an unusually wet summer, the crop had been 
abandoned, and sunflowers and other weeds and grasses had made a 
luxuriant growth throughout the orchard. Over much of the area, 
apparently, no attempt had been made to cut down the weeds; and 
where they had been mowed they had been raked into piles and not 
burned or removed. 

In this neglected orchard field mice — the prairie vole — had found 
a congenial home. Already abundant in 1902, they bred plentifully 
in the open fall of that year and in the early warm spring of 1903. 
The ensuing moist summer also was favorable for continued re'pro- 
duction, and by the fall of 1903 they were present in hordes. All the 
orchards of the neighborhood — a comparatively level upland prai- 
rie — had been neglected and all were invaded by mice; but the one 
above mentioned was the largest and most neglected, and therefore it 
suffered most severely. By December 18, the date of my first visit, 
mice had wholly or partially girdled at the surface of the ground 
fully 5,000 apple trees and had denuded of bark many of the low 
branches. The owners of the orchard, thinking that none of the trees 
could survive the injuries, then estimated their loss at from $25,000 
to $30,000. 

Examination showed that the ground everywhere was honeycombed 
by mouse burrows and tunnels to a depth of 3 or 4 inches, and that the 
surface was almost covered by a network of runways of the prairie 
vole. Upon digging into the burrows at the base of apple trees I 
found many twigs, 4 to 6 inches long, that had been entirely stripped 
of bark and left lying in little piles. I had no difficulty in finding 
where the twigs had been severed from low -growing branches and the 
tips of sprouts, and in distinguishing, by the smaller tooth marks, the 
cutting done by mice from that done by rabbits. Whether the twigs 
had been first stored and afterwards fed upon in cold weather I was 
unable to determine, for I found none with bark remaining upon 
them. Probably they were carried to the burrows merely for leisurely 
but inmiediate consimiption. 

Contrary to the usual habits of voles in our Northern States, this 
injury had been done during mild weather. Up to December 18 the 
season had l)een warm and open. No snow lay on the ground for 
more than twenty-four hours. Ordinary food, such as grass, seeds, 
and grain, was abundant, so that the only explanation for the injury 
to trees seems to be the vast numbers of voles present and their pref- 
erence for a ])artial diet of bark. 

Voles, however, were not the only animals abundant in the orchard. 
Rabbits, both cottontails and jacks, were there in great numbers, and 
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Plate VI. 
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Fig. 1 .—Low-headed Apple Tree in a Kansas Orchard. 




Fig. 2.— Apple Tree Recovered After Injury by Mice. 
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Plate VII. 




Fig. 1.— Apple Tree Killed by Prairie Mice. 




Fig. 2. -Apple Tree Killed by Rabbits. 
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Plate VIII. 
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STUDIES IN A KANSAS ORCHARD. 29 

already had begun to eat the bark on the trunks of some of the trees 
and on the low limbs, and to cut the tips of branches and sprouts 
within their reach. Later, when cold weather set in and snow cov- 
ered the ground, they also seriously damaged the trees. 

AATiite-footed mice {PeramyHcuH tnirhiyanenHiH) were es|)ecially 
numerous, but stomach examinations of individuals captured revealed 
no evidence that they had eaten bark of trees. Skunks, short-eared 
owls, and marsh hawks were common, no doubt attracted to the 
vicinity by the abundance of mice. From the large number of i)artly 
devoured dead mice found in the burrows during poisoning opera- 
tions, I had reason to think that shrews {Blarhia hrertcanda) also 
were abundant. Of course living voles helped to devour the dead. 

Previous to my visit a force of men and boys had been employed in 
painting the trunks of the trees with a wash composed of soap, crude 
carbolic acid, and water. The efficacy of this wash as a preventive 
of attacks of mice or rabbits did not extend beyond a period of 
forty -eight hours. 

On the evening of my arrival I placed w^heat poisoned with strych- 
nine at the base of about 50 apple trees. On the next morning a 
large number of dead voles and white-footed mice were found. So 
favorably were the owners of the orchard imi)ressed by the result 
that a force of men was employed to distribute poisoned grain 
throughout the orchard. 

The poisoning operations in this orchard occupied several weeks, 
and by January, 1904, the mice apparently had been exterminated. 
Rabbits, however, continued to give trouble, and the campaign 
against them was continued for some time longer, with final success. 

As a treatment for the trees injured by mice, I recommended the 
immediate covering of the wounds by mounds of soil heaped up 
around the trunks. The plan was adopted with highly satisfactory 
results. New bark grew wherever the cambium layer was not eaten 
completely through, and a great majority of the trees recovered. 
(PL VI, fig. 2.) Had their trunks been left exposed to the sun and 
winds of spring and summer most of them would have died. The 
number of trees actually killed by mice was not very great, although 
the growth of many was seriously checked. 

Although at first the damages from mice seemed far more exten- 
sive than those from, rabbits, the ultimate losses from them prob 
ably were less. The wounds from rabbits were too high up to be 
successfully covered with soil, and no remedy other than wrapping 
with paper was tried. The difference in the character of the injuries 
by these animals is well illustrated by Plate VTI, which shows two 
dead trees — one killed by mice and the other by rabbits. Plate VIII 
and Plate VI, figure 2, illustrate injured trees in the same orchard 
which have fully recovered. 
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The following winter, 1904-5, mice and rabbits were again abun- 
dant in the orchard, having come in from adjacent territory. The 
experiences of the preceding winter were repeated, except that cover 
for mic»e was less dense and the campaign against them began much 
earlier in the season. 

During the two winters named, many other orchards throughout 
eastern Kansas were seriously injured by field mice. As a rule no 
preventive measures were used, and the total losses were enormous. 

THE BELATION OF FIELD MICE TO THE FABMEB. 

In 188G the Biological Survey sent out a circular letter of inquiry 
about damages to crops by mammals." A great many replies from 
widely scattered places were received. The replies relating to field 
mice show that these animals everywhere are regarded as a pest. 

The following extracts from letters on file in the office of the 
Bureau of Biological Survey are here presented to show not only 
how great is the amount of injury from field mice in certain localities, 
but to give an idea of the wide area over which losses are sustained. 

REPORTS raOM FARMERS AND OTHERS. 

Field mice are very injurious to clover fields. The injury is done by eating 
the roots when the ground is covered with snow. The loss is serious. They are 
injurious to fruit trees and yellow locust and Osage orange. They girdle them 
beneath the surface of the ground during deep snows. They destroy apple and 
pear trees, but rarely hurt peach and cherry. 

— Gap, Lancaster County, Pa., Nov., 1886. 
, Field mice injure pastures and meadows by burrowing under grass roots and 
destroying them. There were more last summer than for years, I think, owing 
to the destruction of their natural enemies. 

— Eastbrook, Lawrence County, Pa., Feb., 1887. 

Meadow mice are ver>' destructive to grain, grapes, and trees. This fall 
(Noveml)er, 1886) three or four jears ago, the fields were swarming with them, 
I went out with my little boy and we killed 56 in an orchard in less than two 
hours. In going half a mile from the station the dog picked up 15. They 
ruined several hundred fine apple trees for me, some of them several Inches In 
diameter. Many thousand trees were ruined in this country. They prefer 
apple to plum or iieach bark. — Huron, Mich., Nov., 1886. 

This has been a i)eriodi(*al year for their invasions and the damage has been 
great in many fields and meadows, particularly potato fields, which have been 
badly damaged where the surface was grassy. They Injure to a slight extent 
cabbage l)uriod in the ground. Clover fields and wheat have also been damaged. 
They do great injury to cornfields, eating the grain and even climbing up the 
stalk to the ears. All kinds of vegetables are eaten. Pastures are devastated 
for rods where the grass is higli enough to hide the mice. Other invasions 
occurnHi In 188.3 and 1888. Fruit trees are not Injured except in cases where 
there is straw or other litter : tlien the trees are girdle<l l)y gnawing. 

— <^amp Point, Adams County, 111., Nov., 1889. 



a (Mrcular No. 3, On the Economic Relations of Mammals, 1886. 
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Meadow mice attack almost every tree and shrub. They girdle about every- 
thing, even rosebushes, blackberry, and raspberry- bushes. I saw a willow 
hedge yesterday (April 8, 1889), 2 years old, with nearly every stalk girdled to 
6 or 8 inches above the ground. They injure pastures and meadows and 
destroy root crops placed in heaps. — Rochester, Mich., Apr., 1888. 

Meadow mice destroy milny trees and vines. The natural enemies of these 
mice are as much of a nuisance as the mice themselves. 

—Frankfort, Mich., 1888. 

Orchards here have suffered this winter from the depredations of the meadow 
mouse. I presume thousands of trees have been badly gnawed in this town 
alone. Still the war of extermination goes on against hawks and owls. 

— Hanmiondville, N. Y., Apr., 1887. 

They eat potatoes in the ground and corn in the shock. Do considerable 
damage to potatoes, sweet potatoes, and i)eanut8. — Rubank, Ky., 1887. 

Field mice destroy wheat by cutting off the stalks. Sometimes the loss is 
serious. They are also injurious to pastures and meadows. 

—French Creek, W. Va., July, 188a 

Meadow mice sometimes injure meadows. They often do serious damage 
to trees and shrubs. Some seasons acres of young forest trees are barked. 
Maple and apple suffer the oftenest. — T^a Crescent, Minn., Nov., 1886. 

Meadow moles (voles) are present in greater numbers than ever observed 
before. These voles have totally ruined a great many clover meadows, straw- 
berry patches, and pastures that were not eaten close. They have girdled hedges 
imtii they can not live, and I noticed one place where a white ash tree, 4 inches 
In diameter, was stripped of bark for G inches above the ground. They have 
dug into pits containing turnips and beets and devoured them completely. They 
promise to be with us next season in untold millions. Their presence Is the 
more noticeable as eighteen months ago I tried to get a single specimen to 
send to the Oepartment of Agriculture for identification and could not. 

— Cardington, Ohio, Feb., 1890. 

Field mice injure pastures and meadows by eating off the roots" during winter. 
We are now suffering, and have been for two years, from invasions of field mice. 
We suffer a material loss by having the bark gnawed from most kinds of fruit 
trees by them during the winter. — Gansevoort, N. Y., Feb., 1888. 

Our country place in Maine is being overrun with mice, which nest in the 
ground and destroy all the plants by eating the roots or tops of the plants as 
»oon as they api)ear. — Letter from Baltimore, Md., May 16, 1904. 

The summer and winter of 1883 this county was overrun with meadow mice. 
They destroyed thousands of apple trees, l)esides lots of young forest trees. 
Besides girdling trees, voles do meadow lands a good deal of injury by eating 
oflf the crowns of the clover plants. Three hundred dollars would not repair 
the damage done to an orchard near the station. In 18(58 trees 6 inches In 
diameter were stripped of bark clear up to the limbs 4 or 5 feet from the roots. 

—Huron County, Mich., Oct., 1886. 

The meadow mouse is very prolific. Its presence varies at periods from a 
few to countless numbers. Long droughts and Inclement winters as well as 
natural enemies probably affect their numbers. 

— Kansasviile, Wis., Sept., 1888. 

They damage hay by cutting the grass Into lengths tlie size of lootIii)icks. 

—Tower, Minn., June, 1895. 
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Mic-e eat celery put up In the gardeu. They also eat roots of grass If there 
is a heavy snow on the ground during the winter. 

— Lewlsburg. Union County, Pa., Dec., 1886. 

Mice often cause serious trouble in the winter season by glrdlint; fruit trees, 
especially apple and peach trees. They commit depredations on buckwheat 
fields. —Milan, Bradford County, Pa., 1888. 

Our fields are subject to invasions of meadow mice during the winter when 
mulch is on them. A thousand of the mice wintered 1885-86 on a 2-acre straw- 
berry patch. They eat the bark of trees when straw Is placed about them 
or snow Is on the ground. — Mexico, N. Y., 1886. 

Meadow mice Injure dams, banks, drains, and embankments. 

— Gilbertville, N. Y., 1887. 

Meadow mice injure vegetables; they are especially fond of beets. They 
injure meadows quite seriously when numerous by feeding on grass roots. They 
were extremely numerous in 18S5, and ate potatoes In the hills. 

—Little Valley, N. Y., 1887. 

In some cases I have found a shock of com with half the corn consumed by 
meadow mice. —Caldwell. N. J.. Nov. 1, 1886. 

The fields are full of mice. They are about the ears of standing corn, while 
that on the ground is mostly eaten. This is surely an Invasion of mice. I can 
account for it only because last winter was so mild that all of them survived. 

—Fairfield, Iowa, Nov.. 1889. 

Meadow mice are very destructive to the harvest fields, particularly in the 
shocks. They bite the ears of wheat and cut the twine bands off the sheaves. 
They gnaw young fruit trees in winter, if manure or straw Is left close around 
the stem, and they kill the trees. —Willows. Griggs County. Dak., Dec., 1886. 

Field voles eat wheat, rye, and other cereals, both green and when matured, 
and cjirry green grain as well as matured kernels into their burrows. They 
sometimes carry a half bushel of grain Into a single hole.' They damage fodder 
by cutting It. — North Topeka, Kans., May, 18.90. 

In the summer of 1884 we had an invasion of meadow mice [probably M. 
toicnscndi], and they did much damage. They destroyed seeds in the garden 
and ate growing wlieat and oats in the spring, sometimes nearly destroying 
entire fields. They played havoc with the early i)eas and destroyed carrots 
and parsnips in the fall. The summer was unusually wet. The next summer 
was dry, and the mice disapr)eared. This is the only mouse year we have ever 
had here. During the year nearlj' all the cats dieil, apparently from eating the 
mice. They caught and ate them freely and were all afiCected alike. Some 
vomited more freely than others; they got puny, refused to eat, and died. 
Since the "mouse year" cats are themselves again. 

— Aumsville, Greg., Dec., 1886. 

The bob-tailed mouse Is a pest here, eating all kinds of bulbs, lilies, tulips, 
potatoes, etc. — Centenille. Mo.. 1887. 

Meadow mice ruined nearly the entire crop of clover In the winter of 1884-85. 

— Wakeman. Ohio. 1886. 

We are troubled with meadow voles. When we have much snow in winter 
they are very plentiful the next sunnier. Winter thaws, which leave the fields 
bare of snow, destroy them. They destroy fruit trees by gnawing the bark 
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under the snow. I think they will eat the bark from any kind of young trees. 
The damage is serious. — Monti>elier, Vt.. Nov.. 1886. 

Voles sometimes gnaw young apple and pear trees, mostly in winter ; in sum- 
mer also where re<l clover grows about the trees. The loss is serious. 

—Salem, Ohio, 188<U 

Meadow mice are injurious to meadows and pastures by cutting the sod in 
winter. We had an invasion of them in the winter of 1864, when they killed 
grape vines, raspberries, and crab-apple trees 5 inches in diameter. 

— Stoughton, Wis., 1887. 

Field mice are destructive to grain crops. Their depredations are mostly 
confined to the consumption of grain, but the injury by them dei)end8 upon the 
nut crop; if this is plentiful they do not disturb grain, or corn chiefly, but If 
there is a scarcity of nuts, they make incursions on the fields of corn, doing 
considerable damage. — Columbia, Conn., Sept., 1887. 

The majority of the preceding reports refer to the common meadow 
mouse (M. pennsyloanicm) and its subspecies, but some of them from 
the Middle West undoubtedly include references to the prairie vole 
(J/, ochrogaster) , which is more numerous there. Most of the destruc- 
tion to potatoes and stored vegetables may be attributed to pine mice. 

REPORTS FROM NURSERYMEN AND ORCHARD18T8. 

Early in March, 1906, a circular letter of inquiry asking for infor- 
mation in regard to damages by field mice was sent to more than a 
thousand representative nurserymen and fruit growers in the United 
States and southern Canada. Up io April 10. 1906, replies returned 
numl)er 520. of which a summary is presented in tabular form. 

DamatjeH by field mice, as reported by nnnterymen and fruit yrowerH, 
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a Probably not Microtus. 
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Damages by field mice, aft reported by nurnerymen and fruit growers — fontM. 



state or province. 
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36 



100 
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1 I 50 

2 75 

3 6,500 



172 , 175 I 173 I 129 I 107,196 



Some comments on the above table are necessary. In reporting 
the abundance of mice nearly all the replies refer to present condi- 
tions. In many places where the animals are not now common they 
have been numerous in past years. In reporting damages many corre- 
spondents gave only personal experience, but did not answer the 
(]uestion as to damages in the neighborhood. Few of the ]>ersons who 
had sustained serious damages were able to estimate the amount of 
the losses, while many whose losses were slight made such estimates. 

It will be noticed that in the South the injury from field mice is 
not serious, and that in the far West mice are troublesome in fewer 
localities than in the northern part of the country east of the Missis- 
sippi River. 

Extracts from replies to the circular are here presented : 

Field mice .are abundant here. Tliey have done me a great deal of damage 
during the past year, principally on overgrown stock that I have not cultivated, 
allowing grass to grow around the trees. They were also very destructive to a 
lot of young date palms (Phcpnix canariensin) grown close together in a lied. 

— West Berkeley. Cal. 

Field mice are abundant here. We lost about 200 fruit trees from their 
attacks in 1903. Other orchards and nurseries In this section have been badly 
injured. —Carlton, Mont. 
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Field mice are abundant in this vicinity, and In tlie winter of 1904-5 did niucli 
damage to orchards In neighboring orchards, where girdling is claimed to be 
done by rabbits, I find that in five-sixths of the cases the injury Is done by mice. 

— rokato. Minn. 

We lost 2.00(> trees in our orchards, not all killed — actual loss, about $4,0(K). 

— ^Topeka, Kans. 

Mice are abundant here this winter, and have girdled 5,000 trees in the 
nursery. — Moundsville, W. Va. 

Field mice are abundant in North Carolina. On account of the general lack 
of snow in the vicinity of Raleigh they have not done serious damage to trees, 
but are ver>' troublesome in gardens. The general observer charges moles with 
iiil the damage, but I have found that the mice, following In the mole runs, are 
the most serious enemies. Following under the sweet-i)otato ridges they gnaw 
the potatoes and do a great deal of damage. By using carbon bisulphid in the 
mole runs I destroyed more mice than moles, and became satisfied that the vege- 
table eating was mainly, if not entirely, done by the mice [pine mice], 

—Raleigh, N. C, 

In the winter of 1904-5 my loss In the peach orchard from mice was fully 10 
per cent of the 1 -year-old trees and 5 per cent of the 2-year-old. One 2- 
year-old i)each orchard having turnips only on the ground was badly Injured 
where snow was drifted. Another orchard in rather grassy com stubble was 
Injured in the same way. Peach seedlings In the nurserj' were also badly 
Injured. — Aspers, Adams (^ounty. Pa. 

Young trees and nursery stock were damaged by mice In 1904-5 when the 
5'now was deep. It Is difllcult to protect nursery stock. The common skunk 
destroys field mice, and protecting the skunk is the best preventive of Injurj* 
of which I know. — rolllnsvllle, Hartford County, (^onn. 

Mice become worse every year, and its seems impossible to prevent damage 
now. This year, while there has l)een but little snow, they have damage<l many 
trees. I have had 150 trees killed by mice In my orchard of 120 acres. They 
eat the bark from 8 inches below the surface of the ground to 12 or 15 inches 
ai>ove the ground. — Council Grove. Morris (^ounty, Kans. 

A lot of the trees heeled In the ground over winter and covered heavily with 
leaves were damaged by mice. — Versailles. Ky. 

During the winter of 1903-4 we had almut 50 trees girdled in the orchard. 
Field mice seem to come as a scourge i)erIodically. I can remember of from 
four to five seasons out of the past twenty-five when the i>est was very, very 
numerous here. It seems almost incredible how all of a sudden they come and 
then seemingly mysteriously disappear. The country seems now to be almost 
free of them. — Center Point. lown. 

Considerable damage has been done in the nursery, particularly to seeds of 
trees and shrubs, and also in girdling young trees under heavy snow. The mice 
[pine mice] work under mulching on trees and, in mole runs, on seeds and roots 
of some plants. — Saginaw, N. C. 

No injury was noticed this open winter, but last year they girdled many 
young apple trees, l)oth In the nursery rows and when heeled in. 

Some few years ago this whole section suffered untold mischief by an unusual 
incursion of short-tailed field mice. They seemed to be everywhere, especially 
on roadsides and under hedges. While the snow lay deep they ate the bark from 
the roots of apple, locust, and some other trees, Including the Osage orange. 
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This eating was always below the snow line or under cover of litter of any 
sort that hid the animals from the eyes of hawks and owls. These and foxes 
are their natural enemies. 

The greatest absolute loss that season was in the destruction of red clover 
{Tri folium pratensc). Many fields that went into winter with a l)eautlful 
aftermath of clover and other grasses came out In tlie spring bare of any 
profitable cover and had to be replowed, the clover roots having all been eaten 
out 

The favorite dainty with the mice is celery, when it is trenched in and cov- 
ere<l with fodder. — Colora, (^ecil County, Md. 

Field mice are abundant here. While I have personally had no losses of trees 
from them, very many orchards and nurseries in this vicinity have been nearly 
ruined, esi)ecially where they were neglected and grass and weeds were per- 
mitted to grow. I prevent loss by thorough cultivation and by mounding up soil 
at the base of the trees late in the fall. — Boone. Boone County, Iowa. 

I had i)erha{)s 10,0()0 trees destroyed by mice and rabbits during the past five 
years, mostly by mice. In IfKH and 1905. Loss, $2,000. —Twin Bluffs. Wis. 

Mice are abundant here. We have suffered no damage, but some young or- 
chards have been completely ruined. They were left with quite a mulching of 
grass and cover. This made a harbor for the mice, and they girdled nearly all 
of the tre<»s. — Oakland. Kans. 

We lost $2,000 worth of nursery stock in 1904 and 1905. 

— Rochester, N. Y. 

We have a few thousand nursery trees destroyed by them each season. 

— Charles City, Iowa. 

Field mice abundant. My nurseries have l>een damaged to a great extent, 
esi^eclally last year during heavj' snow. — Rlllsville, Mo. 

During the winter of 1903-4 mice were very abundant throughout the valley 
and, indeed, in most of the State. The damage to nurseries and orchards 
was aliout 25 per <'ent. Shade trees, as well as apple, were Injured. The 
following summer the mice were excee<lingly abundant in clover fields. Early 
in the spring they greatly disfigured lawns In the city and In the cemetery 
by burrowing on the surface of the ground under the snow. [The species in the 
valley is .U. pennsj/hanirus mofJctttuft.] — Bozeman, Mont. 

Ten years ago we scarcely notlceil any damage from mice. Some six years 
ago they began doing moiv or less damage and l)ecame very troublesome In the 
winter of 1908-4. They mowe<l off our two and three year old evergreens by 
the thousands, so that we had to rake over the beds before counting out trees 
to ship. We had piles of small trees the size of haycocks. I can not tell the 
money value, but think It nmch higher than I put It ($2,000). 

I laid the trouble In this section to hunters. Hawks, owls, minks, skunks, 
etc.. used to l>e very plenty, but they have nearly all l>een killed. Their prin- 
cipal food Is mice. A short-eared owl wintered near our sheds In an evergreen, 
and you could hardly l)elieve the piles of mice skins under that tree In 8i)ring. 

Two years ago a pair of weasels took up their abode In our tree cellar, 
breeding there last year. They kept most of the mice killed off. In the stmimer 
we saw the old one quite often cjirrylng mice to its young from outside the 
shed. ♦ ♦ ♦ This winter has been very mild, with no snow. Mice have 
been plenty in meadows, but grass ker»t green and tender, and they did our 
nurseries little damage. — Waukegan, 111. 
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ECONOMIC STATUS OF FIELD MICE. 

The foregoing testimony as to the ravages of field mice sufficiently 
attests their noxious character. The extent to which they are bene- 
ficial to the farmer may be stated in few words. The upturning of 
the soil by gophers, ground squirrels, moles, earthworms, and various 
insects is an important part of its preparation for man's use, and 
field mice contribute to the work. In addition, mice diminish the 
number of weeds by eating the seeds and, possibly, occasionally 
devouring the roots. 

The character of the vegetable matter eaten by field mice depends 
entirely upon the environment. If the animals live in swamps where 
rushes, sedges, and grasses useless to agriculture abound, their diet 
is confined to these, and the naturalist who investigates their food 
only in such surroundings may fall into the error of concluding that 
they are not injurious. But field mice at all times show a decided 
preference for cultivated plants and grains, if accessible, and in 
winter seek diligently for succulent roots and the green bark of trees. 

BEPBESSION OF FIELD MICE— NATTTBAL AGENCIES. 

In view^ of their wide distribution and the nature of their habitats, 
the complete extermination of field mice is impossible. It is, how- 
ever, entirely practicable to so reduce their numbers that crops shall 
be safe from serious attack. Before describing the methods w^hich 
the farmer may use to destroy the animals, it is important to con- 
sider the natural agencie>5 which aid in their repression. 

(CLIMATIC INFLUENCES. 

Climatic conditions so strongly influence the natural increase of 
field mice that an understanding of their relation to such increase is 
imf>ortant. It has been often noticed that the periods of greatest 
abundance of voles follow one or more open, warm winters succeeded 
by wet summers. If at the same time food — particularly grain — is 
abundant, the most favorable conditions for the increase of the ani- 
mals are present, and the maximum number of young at a l)irth, as 
well as the maximum number of litters, are brought forth. AVhen 
grain is abundant the young of some species are said to begin to 
reproduce when only 2 months old. 

The continuance of favorable conditions for two or more years is 
sure to be followed by an enormous increase of field mice, with seri- 
ous injury to crops. 

Very cold winters without snow and summers of long droughts are 
unfavorable to the increase of field mice. Occasionally a severe 
frost following a heavy downpour of rain destroys nearly all field 
mice over large areas. 
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EPIDEMIC DISEASES. 

Excessive multiplication of any mammal to the point of over- 
crowding is sure to be followed sooner or later by a fatal epidemic 
Numerous instances of the prevalence of such diseases among rodents 
are known, and several of the historic mouse plagues were terminated 
by them. So complete was the destruction that several years of 
almost total absence of mice followed. 

NATURAL ENEMIES -OF FIELD MICE. 

Prominent among the recognized causes for the great increase of 
rodent pests in recent years is the persistent destruction of the birds, 
mammals, and snakes that habitually prey upon them. Warfare 
against the natural enemies of noxious rodents is not confined to 
America. In the British Islands and on the (Continent gamekeepers 
have systematically killed foxes, weasels, stoats, hawks, and owls, 
on the plea that they destroy game, and even farmers have joined in 
the warfare against the so-called " vermin." In America the same 
mistaken sentiment exists, and too often has led to ill-advised legis- 
lation against mammals and birds that are beneficial to the farmer. 
Wise measures for game protection can not be too highly commended, 
but ignorance of the true relations of animals and birds of prey to 
game is widespread even among lawmakers and sportsmen's clubs. 

One of the most common mistakes made by six)rt.smen in the sup- 
posed interests of game protection is the oflfer of prizes for the de- 
struction of alleged " game-destroying " mammals and birds. In one 
instance nine competitors for a club's prizes destroyed during twelve 
months 184 weasels, 48 foxes, 54 minks, 343 skunks, 15 great horned 
owls, 6 " conmion owls,'' and 148 hawks. The fact that only 21 
owls were killed in an entire year by nine men trying for a record 
reveals a scarcity of these useful birds that is not complimentary to 
the intelligence of the community. The large number of skunks 
killed indicates ignorance or disregard of the usefulness of that ani- 
mal in destroying insects and mice. Apparently, too, there was no 
discrimination as to the species of hawks destroyed, and it is prob- 
ably safe to say that field mice in a single year have damaged the 
fanners of the region concerned a hundredfold more than the value 
of all the game and poultry saved through the offer of prizes. 

The evidence preseiited to a conunittee of the British Board of 
Agriculture, who were investigating the Scottish vole plague of 1892, 
showed conclusively that in the afl'ected district before the outbreak 
carnivorous animals and birds had been very scarce. The committee 
in their report emphasized the importance of protecting the birds, 
w^hose absence in the district in question was regarded as an impor- 
tant cause of the enormous multiplication of voles, 
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The chief natural enemies of field mice are (1) mammals, wild 
and domestic, (2) birds, and (3) snakes. 

Mammalh That Destroy Field Mice. 
wild mammals. 

Among the wild mammals of the United States known to feed 
upon field mice are wolves, lynxes, foxes, badgers, raccoons, opos- 
sums, skunks, weasels, and shrews. A few of these feed upon mice 
habitually, and this habit, combined wnth their w^ell-know^n service 
in destroying insects, compensates in great measure for the injuries 
they inflict in other ways. 

Skimks are efficient in the destruction of mice and rats. The 
larger skunks (Mephitis)^ with about 17 species and subspecies, are 
distributed over most of the territory occupied by field mice. Their 
fhief food is insects, but mice are second in importance on the bill of 
fare. Skunks not only search woods arid meadow^s for mice but 
often come about barns and outbuildings in quest of the common 
mouse (Mjts musculus) and brown rat {Mns narvegums). AVhile 
it is true that skunks sometimes destroy poultry, they do so much 
less frequently than is generally supposed. Comparatively few 
skunks learn to kill chickens, the habit being characteristic of the 
individual rather than of the species. 

Of 36 skunks of the genus MephitiH whose stomachs were examined 
by the Biological Survey, two only, both captured in poultry liouses, 
had eaten domestic fowls. There was no evidence that any of the 
36 had destroyed game or small birds. The food consisted princi- 
pally of beetles, grasshoppers, cicadas, crickets, rats, mice, and liz- 
ards. On account of their usefulness in destroying noxious insects 
and rodents, skunks deserve even more than the partial protection 
now afforded them by the laws of several States. 

The habits of the little spotted skunks {Spilogale) are similar to 
those of the larger species. Like them, they are useful because they 
destroy insects and mic^. Occasionally individuals learn to destroy 
domestic fowls, but the habit is even rarer than with the large skunks. 
As persistent and successful mousers about farm premises, they are 
unequaled and should be protected, the death penalty being reserved 
solely for the individuals that attack poultry. 

The white-backed skunks (Conepatus) live in the South, mostly out 
of the range of field mice. They destroy many other kinds of rats 
and mice. 

The mink {Lutreola) feeds commonly upon fish and other aquatic 
animal.s, but sometimes raids poultry kept near streams. It destroys 
meadow mice as well as other small rodents. The fur is in such 
demand, however, that minks are not likely to become sufficiently 
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luimeroiis to have much effect, good or had, upon the interests of the 
farmer. 

The various species of weasels and wild ferrets are persistent 
destroyers of meadow mice. The smaller weasels easily traverse the 
surface runways of the larger species of MicroUis and even follow 
them into underground burrows. The larger w^easels feed upon 
pocket gophers, prairie dogs, ground squirrels, and various kinds of 
mice and rats. While occasionally they capture game or song birds, 
as well as poultry, their principal food consists of injurious rodents. 

The small American weasels, like European species, have an evil 
reputation among game preservers and f-armers, who assert that 
weasels destroy the eggs and young of game birds, as well as young 
chickens and other fowls. However, stomach examinations, supple- 
mented by careful field observations, show that small mammals form 
the principal food of weasels. Among their prey are cottontail rab- 
bits, little chief hares {Ochotona)^ prairie dogs, ground squirrels, 
wood rats, field mice, and the house mouse and brown rat. 

A recent advance in the price of weasel skins in white, or winter, 
pelage has already caused a marked scarcity of these animals in some 
of the Northern States. The present abundance of meadow mice in 
the same States is attributable partly to the destruction of weasels, 
A correspondent in Minnesota, in a letter dated April 14, 1906, states 
that field mice were vety abundant in his neighborhood during the 
preceding winter and caused much damage in orchards and nur- 
series. He adds : '' The animals have never been so numerous here 
as during the last two years. I think weasels used to keep mice in 
check, but the high price of fur has made them very scarce." 

Badgers, when not employed in unearthing larger rodents, devote 
nmch time and labor to digging out field mice. One will patiently 
excavate every burrow on an acre or more of ground, and, besides the 
litters of young, evidently get a large share of the old mice. Badgers 
have been caught with their intestines full of pellets of fur and bones 
of Microtus, Nevertheless, while doing almost no harm and while in 
general highly beneficial, badgers are destroyed almost everywhere, 
partly for sport, partly because on rare occasions one raids an uni)ro- 
tected chicken coop. 

Foxes destroy many field mice and other rodents as well as many 
insects, especially grasshoppers, and thus do much to compensate for 
the poultry and game they kill. Although reliable testimony to the 
destruction of domestic fowls by the red fox {Vvlpes fuUm) is not 
wanting, the habit is by no means common, as is shown by the con- 
tents of stomachs examined by the Biological Survey. In three cases 
remains of the Gambel partridge were found and in one other a 
small bird. On the other hand, harmful rodents, including field mice, 
were found in over 20 stomachs. Besides these, a mole, a lizard. 



Digitized by 



Google 



MAMMAL ENEMIES OP MICE. 41 

grass, corn, blueberries, and cultivated grapes show a somewhat mis- 
cellaneous diet. A writer in Forest and Stream states that in the 
stomach of a gray fox (Vrocyon cinereoargenteus) ^ taken at Milford, 
Conn., he found rabbit hair, parts of a field mouse, sweet corn, pieces 
of apple, remains of a woodcock, and some leaves.* 

That shrews destroy many field mice is certain, although the evi- 
dence is largely circumstantial. It is known that they eat dead mice 
that have been caught in traps. It is proved that they are able to 
capture a live field mouse in its burrow by the fact that when both 
animals are confined in the same cage the shrew kills and partly eats 
the other animal. Shrews are often trapped in the burrows of field 
mice, and it is highly probable that they habitually feed upon the 
rodents. As they eat only the fle^h and blood of their victims it is 
difficult to identif}' their food by stomach examinations. 

The common brown rat {Mv^ narvegiciis) is an enemy of field mice 
where both occur in the same locality. On the Potomac flats, south 
of Washington, D. C, both rats and meadow mice {M, penmnjlrani- 
eufi) are abundant. On various occasions, while trapping mice there, 
specimens in small cage traps were destroyed by rats. Several times 
I had occasion to uncover burrows and runways of the mice by 
removing piles of dry weeds. On the following mornings I found 
that rats had enlarged the burrows in pursuit of mice, and the 
remains of fur and stains of blood on the ground showed that the 
pursuit had been successful. It is unfortunate that rats are even 
worse pests than the field mice they destroy. 

Of the other wild mammals that destroy field mice — wolves, coy- 
otes, lynxes, raccoons, and opossums — it may be said that the mouse- 
eating habit is not always prominent and that their economic status 
can not be determined by it alone. On the whole, however, their 
general effect in checking the increase of rodents must be regarded 
as an important item to their credit. 

DOMESTIC MAMMALS. 

Some of the domestic animals assist in the destruction of field mice. 
Cattle and horses in pastures undoubtedly trample upon and destroy 
many mice, especially the young. Hogs in fields and wood lots root 
them from burrows and nests and eat them. Aristotle mentions the 
ancient practice of turning swine among mice '' to root up their 
runs." ^ But the more important of their enemies among domestic 
animals are dogs and cats. 

Dogs follow the farmer to the field and at plowing and harvest are 
ready to pounce upon and kill every mouse that is uncovered in fur- 

« Forest and Stream, vol. Tm. p. 4(»4, Dec*. 15. 1900. 

6 Aristotle's History of Animals, Book 0, chap. JiO, p. 178, Bohu's edition, 
London, 1862. 
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row or shock. While they seldom eat rats or house mice, they some- 
times become very fond of field mice and learn to hunt them inde- 
pendently. A good rat dog is undoubtedly a valuable asset of the 
farm, and I have known one to keep premises clear of brown rats 
{Mus norvegicus) when adjoining farms were overrun with them. 

Many cats are good mousers, both in house and field. Some live 
largely upon pocket gophers, ground squirrels, and field mice. Un- 
fortunately, however, when cats roam afield they learn to destroy 
song birds, young poultry, and game. The ordinary farm cat is 
exceedingly destructive to small birds and game, and the number that 
cats annually kill Is immense. 

House cats usually are too well fed to make good mousers, and 
are believed to aid in the spread of infectious diseases among human 
beings. In spite of the usefulness of individual cats in destroying 
mice, every community would be better off for a large reduction in 
its feline population. 

Birds that Destroy Field Mice. 

Many species of birds destroy rodents. Among those that eat field 
mice are shrikes, cuckoos, crows, herons, bitterns, storks, ibises, 
gulls, hawks, and owls. Unlike the mammals already named, some 
of the.se birds live almost exclusively upcm field mice, and hence are 
of great assistance in reducing their numbers. 

KIRDH OF PREY. 

At the head of the list of bird enemies of field mice stand the 
hawks and owls. Most of the species habitually feed upon rodents, 
a few of them almost entirely. Moreover, the species that feed least 
upon harmful rodents feed largely upon insects. Thus the beneficial 
character of hawks and owls as a group is beyond question. 

Fortunately the economic status of American hawks and owls 
does not rest upon mere theory or general assertions without proof. 
Bulletin No. 3 of the Biological Survey * deals with the food habits 
of hawks and owls of the United States, and is based upon examina- 
tions of nearly 2,700 stomachs. Such large series of the more com- 
mon species were examined that further investigations can but con- 
firm and emphasize the present verdict — that American hawks and 
owls, as a whole, are among the best friends of the farmer and that 
only a few species are more harmful than beneficial.^ 

o The Hawks and Owls of the United States In their Relation to Agriculture, 
by A. K. Fisher, M. D.. Washington. 181)3. 

6 Doctor Fisher's rei)ort on the food of hawks and owls has long been out of 
print. For this reason some of the more important summaries of results, 
especially those relating to the mammal food, are given in this paper. Circular 
01, Bureau of Biological Survey, Hawks and Owls from the Standpoint of the 
Farmer, gives a brief summary of the original report by Doctor Fisher, and 
may be had on application. 
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Hawks. — Though hawks are our most common birds of prey, 
many kinds are too rare to exert a marked effect, either injurious or 
beneficial, upon the interests of the farmer; but the most common 
kinds are widely distributed and their voracious appetites make them 
of considerable economic importance. Nearly all hawks feed more 
or less upon rodents, and their most frequent victims are the short- 
tailed field mice. 

The marsh hawk, or harrier {Circus hudsonius)^ is probably the 
most common and most widely distributed North American species. 
It is of medium size and may easily be recognized, while flying low 
over fields and meadows, by its conspicuous white upper tail coverts. 
The results of an examination of 124 stomachs of this species are as 
follows: Seven contained poultry or game; 34, small birds; 57, mice; 
22, other mammals; 7, reptiles; 2, frogs; 14, insects; and 8 were 
empty. Field mice were positively identified in 44 stomachs, averag-- 
ing almost two to each stomach. Eight were found in one stomach. 
The other mammals were mainly ground squirrels (spermophiles) 
and rabbits. 

The buzzard hawks (genus Buteo) include seven species and six 
subspecies, all rather large and slow of wing. They are rarely able 
to capture a domestic or wild fowl. They live chiefly on small mam- 
mals, insects, snakes, and batrachians. The group includes such well- 
known birds as the red-tailed hawk {Buteo horealfH and four sub- 
species), red-shouldered hawk {Buteo I'lneatus and two subspecies), 
Swainson hawk {Buteo swainsoni)^ and broad-winged hawk {Buteo 
platy pterus) . 

\ summary of the food of 562 red-tailed hawks is as follows: 
Fifty-four of the stomachs contained poultry or game birds; 51, 
other birds; 278, mice; 131, other mammals; 37, batrachians and rep- 
tiles; 47, insects; 8, crayfish; 1, centipedes; 13, offal; and 80 were 
empty. Two hundred and twenty-eight stomachs contained 350 field 
mice. 

Of 220 stomachs of the red-shouldered hawk 3 contained poultry ; 
12, other birds; 102, mice; 40, other mammals; 20, reptiles; 39, batra- 
chians; 92, insects; 16, spiders; 7, crayfish; 1, earthworms; 2, offal; 
3, fish; and 14 were empty. Sixty-three stomachs contained 89 field 
mice. 

Of Swainson hawks, 18 stomachs were examined. Of these 7 con- 
tained small mammals; 8 contained insects; 3, reptiles; 3, batrachians; 
and 3 were empty. One of the mammals was a mouse, and nearly all 
the insects were locusts and grasshoppers. Throughout its summer 
range this species lives almost entirely upon grasshoppers. 

Of broad-winged hawks, 65 stomachs were examined, 15 of which 
contained mice, and 13 other small mammals. No poultry or game 
birds were found in the stomachs, and the chief food was insects. 
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The most common Old-World representative of the genus is Buteo 
huteo^ the common buzzard of England, and popularly known in 
Germany as the mouse buzzard {Mausehtissard), That the last name 
is well deserved, is shown from the researches of Dr. G. Rorig, of 
Berlin, who in 784 stomachs of this species found no less than 1,124 
rodents, of which 1,057 were the common field mouse {M. arraJis).^ 

Two prominent species of rough-legged hawks {Arrhibuteo) occur 
in America. Both are winter sojourners with us. The northern form, 
the common rough-leg {Arrhibuteo lagopm sanHi-johannis) ^ sum- 
mers north of the Ignited States. The ferruginous rough-leg (.1. for- 
nigineus)^ commonly known as the squirrel hawk, nests extensively 
in the Western States, but is more common there in winter. Both 
species are large and may be easily distinguished by the feathering of 
the legs, which extends to the base of the toes. Doctor Fisher ex- 
amined 50 stomachs, all but 1 being of the common rough-leg. Of 
these, 40 contained mice only; 5, other mammals; 1, insects and a 
lizard ; and 4 were empty. Of the 40 containing mice, 28 had meadow 
mice only, the number varying from 1 to 8 and the average being 
more than 3 to each hawk. These are winter records. In summer 
the birds doubtless are largely insectivorous. It is certain that the 
rough-legs do not often molest wild birds or domestic fowls. 

The researches of Doctor Rcirig make an equally favorable show- 
ing for the Old World rough-legged hawk {Archihuteo lagopns* lago- 
ptts). He examined 250 stomachs of that species and found remains 
of 870 rodents, mostly field mice. Ninety-four per cent of the birds 
examined by him had eaten injurious rodents.^ 

The true falcons (genus Falco) of North America comprise 17 
species and subspecies, of which 3 are accidental visitors from abroad, 
and several others, notably the gyrfalcons, are exceedingly rare within 
the United States. The various falcons differ nuich in size, but all 
are strong and swift of wing. The larger species destroy poultry and 
game, while the smaller kinds prey upon small birds and insects. All 
feed to some extent upon mice. The most common species are the 
duck hawk (FaJro peregrin f/fi anatum), the prairie falcon {Fdleo 
mexicanuH) ^ the pigeon hawk {Faleo columbarius) ^ and the sparrow 
hawk {Faleo spar verius). 

. The duck hawk is a rather large falcon, and, as its name implies, 
preys much upon waterfowl. It destroys also game birds, domestic 
fowls, pigeons, and small birds. Althougli it feeds to some extent 
also upon insects and mice, the habits of the species, on the whole, 
do not commend it to the protection of farmers and sportsmen. 

a Art). Biol. Abteilung fiir Land- und ForBtwIrtschaft. IV Band, 1 Heft, 
p. 04, 1903. 

ft Arh. Biol. AbteUunK fiir Land- und Forstwirtsehaft, IV Band, 1 Heft, p. 74, 
1903. 
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The prairie falcon inhabits the West and Southwest. Its habits 
are somewhat similar to those of the duck hawk. It feeds largely 
upon land birds, mammals, and insects. Game birds and tame 
pigeons are known to be on its " bill of fare." 

The pigeon hawk is smaller than either of the two preceding spe- 
cies, and is widely distributed in North and Middle America. It 
nests chiefly north of the forty-third parallel, except in the higher 
mountains. It feeds mainly upon small and medium-sized birds, a 
few field mice, and insects (chiefly dragon flies and grasshoppers). 
Fortunately for our summer song birds, the pigeon hawk for the 
most part is migratory within the United States. However, it accom- 
plishes some good by destroying English sparrows. 

The sparrow hawk is the commonest of our falcons. While it 
destroys some small birds, its chief food is insects and mice. It is 
too small to do much injury to poultry and game, and many of the 
small birds it captures are the injurious European sparrow. Doctor 
Fisher's report gives the results of examinations of 3'20 stomachs of 
the sparrow hawk. Of these, 1 contained a quail; 53, small birds; 
89, mice; 29, spiders; and 29 were empty. The insects were largely 
grasshoppers, and about half of the mice were field mice. 

Two common hawks of the genus Accipiter should be mentioned — 
the Cooper hawk {Accipiter coo peri) and the sharp-shinned hawk 
{A. velox). Both destroy many birds and feed only to a small extent 
upon injurious manmials and insects. The Cooper hawk destroys 
much poultry and game, while the sharp-shinned hawk lives chiefly 
upon smaller birds, including quail and young chickens. Although 
both species prey upon meadow mice, their limited usefulness in this 
respect does not offset their injurious habits. The thieving traits of 
these two birds has had much to do with the undeserved ill repute in 
which hawks as a whole are held. 

All the other American hawks and eagles prey to some extent upon 
field mice. The kites (four species) are highly insectivorous. The 
Mississippi kite {Ictinia miKHiumppiensiH) ^ known sometimes as the 
blue hawk, is locally abundant as a summer resident in southern Kan- 
sas, in Oklahoma, and parts of Texas. Its food is almost exclusively 
grasshoppers, and it seldom molests birds, yet it is often wantonly 
destroyed by sportsmen simply because it is a hawk and offers a 
tempting mark. The same may be said of the other kites, including 
the beautiful and useful swallow-tailed si)ecies. 

The chief economic function of hawks seems to be the destruction 
of harmful rodents and insects. A majority of the species are decid- 
edly useful, their good qualities far outweighing the bad, A few 
have no harmful habits, but are wholly beneficial. A smaller num- 
ber have good and bad traits nearly balanced, or certain species may 
be beneficial in some localities but harmful in others. Two common 
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species — the Cooper and sharp-shinned — destroy so many birds and 
poultry as to far outweigh any good they may do. If legislation 
against hawks is needed, which is more than doubtful, careful dis- 
crimination should be exercised as to the species placed under ban, 
and corresponding protection should be given those that are of un- 
doubted benefit to the farmer. 

Owls. — Owls are preeminently enemies of mice. Their eyes are 
adapted to twilight and nocturnal hunting, and they prey mostly 
upon animals that are active after sunset. Noiseless of wing and 
possessed of sharp talons and much strength, they attack small mam- 
mals with great success. 

Owls, and also hawks and some other birds that eat small verte- 
brates by swallowing them entire, are unable to digest the bones, fur, 
and feathers. These are thrown up in the form of i)ellets, the bones 
being surrounded by fur and feathers. Much of our knowledge of 
the food of owls is derived from examinations of these pellets. 

The American barn owl (Strix pratincoln) is rather conmion in 
the southern half of the United States, breeding as far north as forty- 
one degi-ees. In part of its range field iriice are common and it preys 
upon them to a considerable extent. Examinations of 39 stomachs 
of barn owls were made by Doctor Fisher. Of these, 1 had eaten a 
domestic pigeon; 3, other birds; 17, mice; 17, other mammals; 4, 
insects; and 7 stomachs were empty. Meadow mice were found in 
9 of the stomachs. The mammals eaten, other than mice, were chiefly 
ground squirrels (si>ermophiles) and other injurious species. 

Doctor Fisher records the results obtained from an examination 
of 075 pellets of the barn owl collected at Washington, D. C. They 
contain remains of 1,731 rodents, 50 insectivorous mammals, 32 birds, 
and 2 frogs. The rodents were mainly rats {Muh norregictfs), house 
mice (Mufi muficuluH)^ and meadow mice {Mhrotus), Of the last 
there were 1,123 skulls, or an average of almost 2 to each pellet." 
Doubtless similar investigations in California, where these owls are 
common, would show^ that there spermophiles are the chief food. 

The habits of the Euroi)ean barn owl {Strlx alnco) serve to illus- 
trate further the usefulness of our own bird. Dr. Bernard Altum, 
a (Jerman naturalist, in 1803 recorded the results of examinations of 
703 pellets of the barn owl. He found remains of 10 bats, 933 
rodents, 1,479 shrews, and 22 small birds (19 of which were spar- 
rows). Of the rodents 093 were voles.^ Later (1807) he published 
the results of examinations of 300 additional pellets, making 1.063 
in all. The total shows 2,151 insectivorous mammals, and 1,801 
rodents, of which 1,284 were voles/ 



<i Science, N. S.. vol. X pp. f»2:V-()24, Apr. 24, 18«m;. 

ft. Journal f«r Ornithologie. vol. 11, pp. 41-4«. 217-219, 1863. 

c Zooloplsche Garten, vol. 8, pp. 263-264, 1867. 
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The Reverend Doctor Jackel, of Windsheim, Bavaria, collected and 
examined a total of 6,512 pellets of tht barn owl. In them he identi- 
fied skulls of 5,210 shrews and 14,790 rodents, of which 9,046 were 
Mirrotus.^ Doctor Rorig more recently examined 121 pellets of barn 
owl and in them identified 291 voles, 68 true mice, 35 shrews, and 13 
sparrows,^ a result more in harmony with Doctor Fishers tables. 

John Watson calculates that each pair of owls of this species while 
feeding their young capture at least 40 mice per day. Once he found 
no fewer than 17 recently killed field mice on the side of a barn owl's 
nest which contained 5 young owls.'' The late Edward Newman 
stated that every owl of this species is worth £5 per year to the British 
nation.** 

The long-eared owl {Asia wilscynianva) is distributed throughout 
temperate North America, except the treeless plains. It is a constant 
resident over most of its range, and its usefulness in the destruction of 
mice continues throughout the year. Of the 107 stomachs examiried 
by Doctor Fisher, 1 contained a quail; 15, other birds; 84, mice; 5, 
other mammals; 1, insects; and 15 were empty. Of the 84 containing 
mice, 46 contained specimens positively identified as meadow and 
pine mice. About 50 pellets cast up by long-eared owls contained 
176 skulls, representing 93 meadow mice, 19 pine mice, 23 other mice, 
26 shrews, and 13 small birds. 

The long-eared owl {Asia oUcs) of the Old World has a similar 
record. Doctor Rorig made 108 stomach examinations of this species. 
In the stomachs he identified 20 small birds, 1 weasel, 2 bats, 18 
shrews, 29 true mice, 14 bank voles {E votomys) ^ and 305 field mice 
(MuTotus). Nine stomachs contained insects. p]ighty-four per cent 
of the birds had eaten mice. A single stomach contained 12 field 
mice. 

In 142 pellets of A, otm examined by Doctor Altum, he found 3 
small birds, 2 shrews, 14 true mice, 12 bank voles, and 259 voles {\ M. 
amphibius^ 65 M. agrestis^ and 193 J/, arvalia,'^ Doctor Rorig ex- 
amined 1,053 pellets of long-eared owl and found remains of 14 small 
birds, 1 frog, 2 moles, 29 shrews, 22 true mice, 15 bank voles, and 
1,764 voles. Selby found 5 mice in a single stomach of this species. 

The short-eared owl {Ahw accipitr'mus) is probably the greatest 
enemy of field mice. It figures in many historical accounts of vole 
plagues in England and on the Continent. Hblinshed's Chronicle 
closes the account of voles in Danesey Hundred, of the county of 

a Zoologische Garten, vol. 15, p. 469, 1874. 

6Arb. BIoI. Abtellung fOr Land- und Forstwlrtsehaft, IV Band. 1 Heft, 
pp. 102-104, 1903. 
<? Ornithology in Relation to Agriculture and Horticulture, p. 12, Ix)ndon, 180.'^. 
d Hardwicke'8 Science Gossip, vol. 29, pp. 89-90, ia98. 
« Jopmal f Ur Ornlthologie, vol. 12, pp. 429-434, 1864. 
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Essex, in 1581, by saying: "Which vermin by policie of man could 
not be destroyed, till at the last there flocked together such a number 
of owles as all the shire was not able to yield, whereby the marsh 
holders were shortly delivered from the vexation of the said mice.-" 
Similar testimony as to the efficiency of owls as destroyers of voles 
is contained in other chronicles, and in the account of later out- 
breaks the species is definitely stated to be the short -eared owl. 

The short-eared owl inhabits the temperate parts of both conti- 
nents. In each its range extends northward well beyond the Arctic 
Circle. It is an irregular migrant and always api^ears in large num- 
bers where voles, lemmings, or other mice become unusually abun- 
dant. It nests on the ground in tall grass, usually in moist meadows, 
a habitat {)eculiarly fitted for the operations of this consumer of 
meadow mice. Doctor Fisher reports the results of examinations of 
101 stomachs of this species. Of these, 11 contained small birds; 
77, mice; 7, insects; and 14 were empty. In the 77 stomachs that 
contained mice fully a hundred field mice were identified. Doctor 
R(*)rig examined 51 stomachs of this species and found in them re- 
mains of 90 injurious rodents, of which 70 were Mwrotun. He ex- 
amined also 480 i^ellets of this owl, finding remains of 3 beetles, 9 
small birds, 7 bank voles, 22 Microtus agrestis^ and 842 J/, arvalis. 

For purposes of comparison, the results of the examinations of owl 
pellets are here presented in tabular form. The figures, disregarding 
fractions, represent the average number of individual mammals and 
birds found in 100 pellets of each species of owl. 



Bam owl. 



Long-eared owl. 



Kind of mammal or bird found 
in owl pellet*. 



Harmful rodents: 

Mu8 { TAis and mice ) 
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ft Not given. 



The barred owl {SyrniHm rarium) is larger than the speci* s 
already considered. It resides throughout eastern North America 
from Xova Scotia to the Gulf and westward to the treeless plains. 
It usually lives in rather dense forests and swamps and nests in hol- 
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low trees. Owing to its greater size, its food includes larger mam- 
mals and birds than that of the last three species. Thus, it is able 
to carry off a good-sized domestic fowl, and no doubt occasionally it 
raids poultry. However, Doctor Fisher's examination of 109 stom- 
achs of this species indicates that it is far less harmful than is gen- 
erally supposed. Five stomachs contained poultry or game; 13, 
other birds; 46, mice; 18, other mammals; 4, frogs: 1, lizard; 2, ftsh; 
14, insects; 9, crayfish; and 20 were empty. Field mice were posi- 
tively identified in more than half of the 40 stomachs that contained 
mice. 

The great horned owl (Buho virginianiiH) is the largest owl resi- 
dent in the United States. Its range, including the subspecies, 
extends from Costa Rica to the northern limit of deep forests and 
from ocean to ocean. In South America occur a number of closely 
related forms. 

The great horned owl has an evil reputation with most farmers 
on account of its destruction of poultry. The bad reputation is only 
partly merited. Doctor Fisher exaniined 127 stomachs of this species. 
Of these, 31 contained poultry or game birds; 8, other birds; 13, 
mice; 65, other mammals; 1, a scorpion; 1, a fish; 10, insects; and 
17 were empty. About half the mice found were meadow voles and 
the majority of the " other mammals " were rabbits. In central 
Kansas, some years ago, I examined over a dozen nests of this species 
in which young were being fed. The nests contained rabbits {Lepus 
-floridana meamsi), fox squirrels {Schirus nifi rente?*), wood rats 
{Neotoma haileyi)^ skunks {Mephitis)^ field mice, and in two cases 
feathers of the flicker {Colaptes auratua lutems)^ but in no case any 
feathers or remains of poultry. In the few cases in which these 
owls were observed by me to raid poultry the fowls were roosting 
upon trees late in the fall, and hence were unnecessarily exposed to 
attack. Where rats are abundant this owl has been known to prey 
largely upon that rodent. O. E. Niles, in a letter to Charles Dury, 
dated March 5, 1885, stated that at one time the remains of no less 
than 113 rats had been counted under the nest of a great horned 
owl.« On the whole, the great horned owl is not a very harmful 
species, and as it is rapidly disappearing in most parts of the United 
States warfare against it may be suspended. 

The screech owl {Otiis asio) is probably the most familiar of 
American owls. Including its ten or more geographic races, it has 
a wide distribution. It is too small to prey upon domestic fowls or 
game and is beneficial. Doctor Fisher reported on the contents of 
255 stomachs, of which 1 contained a tame pigeon; 38, other birds; 
91, mice; 11, other mammals; 6, lizards and batrachians; 1, fish; 

a Jour. CIn. Soc. Nat Hist, vol. 8, p. G3, 1885-86. 
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100, insects; 5, spiders; 9, crayfish; 11, miscellaneous; and 43 were 
empty. A good proportion of the " other birds " were English spar- 
rows. About a third of the mice were identified as meadow mice, 
while 24 were house mice. The large proportion'of insects eaten is 
remarkable. 

The burrowing owl {Speotj/to ninirtflarta hypogrea) is a small 
species, common on western plains, and noted for its abundance dur- 
ing summer in prairie-dog ** towns," where it occupies the deserted 
burrows of that rodent. Of 32 stomachs of this owl examined by 
Doctor Fisher, 2 contained mice; 1, a prairie dog; 3, lizards; 3, scor- 
pions; 1, a centiped; 30, insects, and 1 was empty. The species is 
largely insectivorous and undoubtedly highly beneficial. 

Several other species of owls occur in the United States, but at no 
season are they abundant over any considerable area. Probably all 
feed largely upon meadow mice. Doctor Fisher's report covered only 
a small series; but G out of 9 great gray owl stomachs, 4 out of 22 
sawwhet owl stomachs, 10 out of 38 snowy owl stomachs, and the 
single^ hawk owl stomach examined contained the remains of field 
mice. 

From the testimony of Doctors Fisher, Altum, Jackel, and Ilorig, 
and careful observations by others, the great value of owls for reduc- 
ing the number of meadow mice is established beyond doubt, and the 
various species should everywhere be protected by legal enactments. 



Among the most formidable bird enemies of field mice are the larger 
members of the crow family {Corvid(p), The fact that ravens, 
hooded crows, and rooks in the Old World feed upon voles and lem- 
mings has often been noted. American crows have similar habits 
and feed upon field mice whenever occasion offers. Besides the 
common crow (Corvns bmchi/rhynchos) the list of mouse-eating 
crows includes the fish crow {Corvus ossifragus)^ the northwest crow 
{Cor r us h. caurhius), the raven {Corms corax ainuatus)^ and the 
white-necked raven {Cotcuh ciyptoleucvs). Magpies and the larger 
jays also destroy mice to some extent. 

The food habits of the common crow form the subject of Bulletin 
No. () of the Biological Survey." The results of examinations of 
909 stomachs of crows are tabulated in the report. Of this number, 
78 contained mice, they l)eing fourth in order of importance on the 
list of animal food for the year. Professor Barrows says: "There 
is abundant proof from several sources that crows often capture 
living mice, particularly the short-tailed field mice, which build their 
nests usually on the surface of the ground among the roots of grass. 
Here the crows discover them, and, tearing the nest to pieces, de- 



oThe Couimou Crow of the United States, Walter B. Barrows and E. A. 
Schwart55, 1895. 
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vour the young and not infrequently catch the adults as well. By 
far the greater number of the mice found in the stomachs were 
meadow mice, or voles {genus Microti/ s) ^ and most of them were the 
common species {Microttia pennHylva7iicus) y 

In midwinter, when the ground is covered with snow, crows find 
but few field mice; but as spring approaches and the snow begins 
to melt on the meadows, the bulky grass nests of the mice are first 
exposed. The crows may then be seen searching the meadows for 
them. They alight near the openings in the snow, pounce upon 
the nests, tear them to pieces, and as the mice scamper out the crows 
often succeed in capturing them. Later in the spring, when crows 
feed their nestlings, insects are more abundant and the nests of mice 
are hidden in the growing grass, so that relatively fewer mice are 
eaten. Still later, after the young crows have left their nests and 
mowing machines have once more exposed mouse nests in the mead- 
ows, crows again spend much time searching for young meadow mice. 

It is of interest to note that complaints of recent depredations of 
field mice are especially numerous from sections of the United States 
where for several years past bounties liave Ix»en paid for killing crows. 

CUCKOOS AND 8IIRIKK8. 

The larger species of the family of cuckoos {CvcuUdw) are known 
to feed extensively upon vertebrates. The two more common cuckoos 
of the United States are too small to share this habit, but the road- 
runner {Geococcyx calif ornianys) of the Southwest feeds rather 
commonly on reptiles, batrachians, and small rodents. Prof. F. E. L. 
Beal captured one in California which had eaten a field mouse 
{M. calif ortiiciis). 

The great northern shrike (Lan'mn horealvi) is a common winter 
visitor in the northern half of the United States. It arrives from the 
north in October and remains until March or April. It is a familiar 
bird to most residents of rural districts. Gray in general color, with 
black wings, conspicuously barred with white, and with white in the 
tail, it looks much like a mocking bird, but has a strong, sharply- 
hooked bill, which enables it to kill small birds and mice. In its sum- 
mer home it is probably much more insectivorous than with us. It 
comes to the United States at a time when insects are not abundant, 
and feeds mainly upon small birds, mammals, and grasshoppers. 
Mice were found in one-third of the stomachs examined by the Bio- 
logical Survey and more than half of those identified were meadow 
mice. Doctor Mearns is quoted « as authority for the statement that 
in Minnesota during March shrikes live almost exclusively on meadow 
mice. Most farmers have noticed that the northern shrike, or 
"butcher bird," catches meadow mice. The birds are often seen at 



a BnUetin 9 of the Biological Survey, Cuckoos and Shrikes In their Relation 
to Agriculture, p. 19, 1898. 
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husking time as they hover in the air or sit on a fence post or top of 
a hedge, ready to pounce upon every mouse that escapes from com 
shocks as they are torn down or moved. 

The smaller shrikes {Lanhfs Ivdoriciarms and subspecies) also 
somewhat resemble mocking birds in color. They are simimer resi- 
dents of many parts of the United States. As insects are abundant 
during the greater part of their stay, they are insectivorous to a 
greater extent than the northern shrike. Stomach examinations 
prove that mice form 10 per cent of the food for the entire year, but 
the birds are less able than the larger species to cope successfully 
with adult meadow mice, yet they undoubtedly destroy a good many 
voles, and several have been identified in their food; but smaller 
mice are more frequently caught. 

Although shrikes destroy a few useful birds, they more than com- 
pensate for this by their destruction of small rodents and insects, and 
they fully merit protection by the farmer. 

OTHKB BIRDS. 

Members of the order IlerodioiieH^ including herons, storks, and 
ibises, are usually persistent enemies of meadow mice. Many of 
them frequent meadows and swamps, especially in the breeding sea- 
son. Unfortunately, the summer range of the larger number of spe- 
cies is too far south to bring them much in contact with voles. How- 
ever, a few species spend the summer where mice abound and make 
them an important part of their food. 

Of our herons, the American bittern {Botauriis lentiginosus) is 
probably the best known destroyer of voles. The bird is a summer 
resident in all suitable localities in temperate North America, making 
its home in moist meadows, l)ogs, and swamps. Baird, Brewer, and 
Ridgway say of it : " It does not move about much by day, although 
it is not strictly nocturnal, but is sometimes seen flying low over the 
marshes in pursuit of short-tailed or meadow mice, which are fre- 
quently taken whole from its stomach." " Records of the Biological 
Survey contain a number of instances in which meadow mice were 
found in stomachs of this species. 

Among other Ilerodiones that feed upon meadow mice are the least 
bittern {Ardetta cxU'ih)^ wood ibis {Tantalm londator)^ great blue 
heron (Ardea herodim)^ American egret {Herodias egretta). snowy 
heron (Egrcfta candldiHsimn) , and the black-crowned night heron 
{Nycticorax nycticovax mviHUH), A\Tiile frogs, fish, and fresh-water 
crustaceans form the major portion of their food, they feed also upon 
mice, shrews, and other small mammals. As a group they undoubt- 
edly effect a reduction in the numbers of meadow mice in America. 

During a plague of field mice {Peromyscxis in this case) in South 
America in 1872-78 Mr. W. H. Hudson observed that storks became 

o The Water Birds of North America, vol. 1, p. 70, 1884. 
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very numerous. He says : " In the autumn of the year [May, 1873] 
countless number of storks {Ciconia maguira \Euxenura maguird]) 
and short-eared owls {Asio acdpitrinus) made their appearance. 
They had also come to assist in the general feast. * * * Years 
have perhaps passed during which scarcely an individual of these 
kinds has been seen; all at once armies of majestic white storks are 
seen conspicuously marching about the plain in all directions, while 
the night air resounds with the solemn hootings of innumerable 
owls."" European writers bear testimony to the usefulness of the 
common stork {Ciconia ciconia) in destroying voles and other kinds 
of mice. 

The family of cranes (Gruidm) range farther north than the 
herons, and the three North American species are known to feed to 
some extent upon voles, capturing both young in the nests and adults. 
The habitat of cranes includes upland prairies as well as moist 
meadows, and thus probably they prey upon more species of voles 
than herons do. 

Although the usual food of gulls {Laridw) consists of fishes and 
insects, they feed also upon rodents. During the vole outbreak in 
Scotland in 1892 several species of gulls, notably the great black- 
backed gull {Larus marinus)^ fed upon the field mice; and gulls are 
usually named among the species that feed upon lemmings during 
their migrations. It is highly probable that the larger American 
gulls feed upon field mice whenever they find them. 

Snakes. 

Snakes must be included among the natural enemies of field mice. 
While nearly all snakes feed extensively upon insects, many of them 
eat vertebrates, including fishes, reptiles, batrachians, birds, and 
mammals. The larger bull snakes (Pltf/ophis), black snakes {Cal- 
lopeltis)^ and rattlesnakes {Crotalus) of the United States feed 
largely- upon mammals, including rabbits, prairie dogs, pocket go- 
phers, and ground squirrels, as well as different species of rats and 
mice. Black snakes and bull snakes probably kill more field mice 
than the others; but black snakes destroy also a considerable number 
of nestling birds and birds' eggs, so that part of their beneficial 
work is offset by this injurious habit. A nurseryman in Pennsyl- 
vania reports that he secured immunity from mice in his nursery by 
turning loose in it 50 black snakes. On the whole, snakes, except 
the venomous species, are deserving of the farmers' protection. Like 
the toad, the smaller kinds feed almost wholly upon insects; but an 
inherent prejudice induces thoughtless people at every opportunity 
to destroy these friends of agriculture. 

a Naturalist in La Plata, pp. (Vi-fr), 1892, 
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BEPBESSION OF FIELD MICE— ACTIVE MEASUBES. 

We pass now to a consideration of such nneans for the repression 
of voles as are under the immediate control of the farmer. These 
consist of trapping and other mechanical methods of destruction and 
the use of poisons, fumes, and micro-organisms. 

TRAPPING. 

Trapping is a simple way to destroy field mice, but it is seldom 
resorted to because few people have patience to follow it up per- 




FlG. 



-Field luoiiKo caught in l)aited guillotiue trap. 



sistently and to look after the necessary large number of traps. 
When field mice are abundant it is essential to use many traps and to 
continue trap])ing for several weeks. Equipped with a hundred or 




Fio. 



."?.— Kirld moiisp causrht in unbailed ^illotinc trap. 

more effective traps, a good trapper should be able to make decided 
inroads upon the numbei-s of the pests, if not to practically extermi- 
nate them over a limited area. 
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Trapping has special advantages for small areas such as lawns, 
gardens, and vegetable or nursery pits and packing houses, where 
a limited number of mice are present, and wherever, for any reason, 
there are objections to the laying out of poison. As voles do not 
readily enter cage traps, simple wire traps of the guillotine order, 
in which mice are instantly killed, are the most effective (text 
figures 2 and 3). 

Traps without bait may be set across the runs of the mice, where 
the animals spring them by coming in contact with the trigger, 
or they may be baited with oat or corn meal. For trap])ing pine 
mice an opening should be made in the underground tunnel large 
enough to receive the trap, which should be set across the bottom of 
the runway. The traps may be baited or not, but the opening should 
be covered. 

CULTIVATION. 

^^ • 

Thorough cultivation of fields tends to ket»p down the numlx»r of 

voles. Cultivation implies the destruction of weeds and all the an- 
nual growths that provide winter shelter for the animals. The mere 
plowing of a field badly infested by mice is sufficient to drive out most 
of them. However, as a rule the animals escape to adjoining fields 
and return to their old haunts when growing crops or weeds afford 
sufficient shelter. 

The Scottish vole plague of 1892-93 originated in hill pastures, 
where heather, moss, and numerous grasses afforded abundant shelter. 
The outbreak on the border farms in 187G-77 occurred under similar 
conditions. The Thessalian vole plague of 1891 and 1892 apparently 
grew out of peculiar conditions of cultivation. The district visited 
by the mice is an extremely fertile one on the plains near Larissa. 
The lands are mostly in large holdings, the owners of which rent the 
fields to peasants who live in the villages. Owing to primitive methods 
of cultivation, each peasant has only a small tract. As the number 
of renters is small, a system of rotation is practiced which brings the 
same tracts into cultivation about once in three years, while two-thirds 
of the district lies fallow. In the fallow lands voles multiply until at 
times they invade the cultivated lands and ruin the crops." 

WTiile a high state of tillage does not always bring immunity from 
voles, it does much to lessen the danger of attacks from them. A sys- 
tem which regularly brings all the land of a district under the plow 
and permits little of it to lie unused will secure the greatest immunity 
from these pests. 

oProf. T. Loeffler, Centralblatt fiir Bakteriologie uiid Paraslteukuiide, vol. 12, 
pp. 1-17. July 5, 1892. 
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OTHER MECHANICAL DEVICES. 

Mechanical methods of destroying voles have long been in use, and 
sometimes are effective. In some countries where the animals are 
abundant, considerable reliance is placed upon the efforts of laboreK 
armed with spades and other digging tools and assisted by dogs. In 
this manner thousands are sometimes killed. 

Trenching also is a favorite method of catching both mice and 
moles. Trenches a foot and a half deep are dug at intervals about the 
infested lands. They tre wider at the bottom than at the top, or have 
perpendicular sides. The animals fall into these pits and are unable 
to climb out. Men and dogs regularly make the rounds and despatch 
the animals thus caught. This method was used effectively in Dean 
and New Forests in 1813 and 1814 and in the later vole plagues of 
Great Britain and central Europe. 

Inundation with water and fumigation with sulphur have been em- 
ployed to some t^xtent in killing field mice. All these mechanical 
methods involve much labor and are slow and often expensive. 

POISONING. 

As the laying out of poison for wild animals is attended by danger 
to other animals and to human beings, it should never be intrusted to 
the ignorant or careless. In some countries the laying of poison is 
forbidden by law, and several of our own States have enactments 
regulating the practice or forbidding it. The majority of States have 
no legislation prohibiting the use of poison, and the matter is usually 
left to the judgment of the individual farmer, to whom attaches re- 
sponsibility for any damage that may result through his carelessness. 

Strychnine. 

All things considered, strychnine is the most satisfactory poison for 
field mice. Although a very deadly substance, it is less dangerous to 
handle than either phosphorus or potassium cj^anide. Its extreme 
bitterness renders it less liable to be mistaken for a harmless drug. 
Nevertheless, every precaution should be taken in handling it. The 
strychnine salt most used conunercially is strychnia sulphate. This is 
the best for poisoning purposes, since it is soluble in boiling water, 
while the alkaloid requires the presence of an acid for its solution. 
To disguise the bitterness of the poison when employed for rodents, 
sugar is used, or the strychnine may be mixed with its own bulk of 
commercial saccharine. 

For poisoning field mice various baits may be recommended, sudi 
as wheat, oatmeal, and coiti, among the grains, and seeds of various 
plants, as the tomato, dandelion, sunflower, and others. The bait 
should be soaked over night in a poisoned simp, which may be pre- 
pared as follows: 
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Dissolve an ounce of strychnia sulphate in a pint of boiling water; 
add a pint of thick sugar sirup and stir thoroughly. The prepared 
sirup may be scented by a few drops of oil of anise or rhodium, but 
this is not essential. A half ounce of borax is said to keep the mixture 
from molding. 

The above quantity (a quart) of sirup is enough to poison a half 
bushel of wheat or com, but smaller proportional quantities of grain 
and sirup may be mixed as needed. If after thorough mixing the 
solution is not sufficient to wet all the grain, add a little water. After 
standing over night, if the grain is too wet, a little dry corn meal will 
take up the excess of moisture. If oatmeal is used as a bait, when the 
mass is wet throughout with the sirup, it may be used immediately. 

Because of the danger of destroying native birds, such as quail, 
sparrows, and others, the poisoned bait should not be placed in ex- 
posed situations, but under shelters which will admit mice but exclude 
birds. Wide boards lying upon thin cross pieces of wood are excellent 
for the purpose. For pine mice baits may be placed in the under- 
ground tunnels without endangering birds. For other mice pieces of 
drain tile about 1^ inches in diameter may be laid along the trails, 
and the baits inserted into the tiles with a long knife or s])oon. Tiles 
are recommended by the French Minister of Agriculture, but old tin 
cans with flattened ends or small openings are excellent substitutes. 

In winter the following plan is especially recommended for or- 
chards and nurseries : 

Cut small twigs from branches of apple trees (suckers are excellent 

for the purpose) and either dip them in the strychnine sirup or apply 

the sirup to them with a brush. Scatter the poisoned twigs near the 

trees to be protected. This plan is excellent for either field mice or 

rabbits, and it entirely obviates the danger of poisoning birds or 

domestic animals. 

Other Poisons. 

Among other poisons that have been recommended for the destruc- 
tion of field mice are phosphorus, potassium cyanide, and various 
mineral poisons, including arsenic. The mineral poisons as a rule 
are less viinilent than the others. 

Phosphorus, when properly used, is an excellent though rather 
slow poison for rodents, a very small quantity producing death. It 
is, however, dangerous to handle both because of the liability of 
severe burns and because of the danger of serious conflagrations. Its 
use in the West to destroy ground squirrels frequently results in the 
burning of standing grain and in extensive prairie fires. For these 
reasons we do not recommend its use for poisoning mice. 

Potassium cyanide is a most deadly poison, almost tasteless, and 
with no known antidote. It is therefore dangerous to man, and its 
general use for poisoning rodents can not be recommended. It is 
open to the further objection that upon exposure to air it rapidly 
decomposes and becomes less effective. 
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Among the mineral poisons that liave been successfully employed 
in destroying field mice is barium carbonate. This substance is com- 
paratively cheap, and is both odorless and tasteless, so that rodents 
do not detect its presence in food. Its action in the digestive tract 
of rats and mice is slow, but reasonably sure to produce death. 
Larger animals are not affected by small doses of the poison, such as 
would be put out to kill mice ; and for this reason its use is attended 
with le.ss danger than that of strychnine or arsenic. 

This poison is usually administered in the form of dough made of 
four-fifths flour or meal and one-fifth barium carbonate. A little 
sugar is added to sweeten the mixture, and, if desired, a couple of 
drops of anise oil. The dough is cut into small lumps (the size of a 
large pea) for mice, but larger ones are required for rats. The poison 
may be fed also in moistened bread or oatmeal. 

Although the advantages of barium carbonate as a rodent poison 
have been long known, it has recently been brought into prominence 
on account of successful experiments in destroying field mice with it 
made by Dr. Lorenz Ililtner, of Munich, Germany ,<» and by E. Schri- 
baux in France.'' 

AVinter is the most favorable season for* poisoning field mice. 
Summer poisoning is usually less successful, on account of the abund- 
ance of green food. Although the animals are active in nearly all 
kinds of weather, they move about more freely in winter when it is 
comparatively warm. For the best results, therefore, poison should 
be set out in the evening of rather mild days. Since mice usually 
work under the snow, it is useless to put out poison for them on the 
surface of the snow. 

The importance of protecting birds during poisoning operations 
can not be too earnestly insisted upon. In France, in 1905, a great 
scarcity of birds, particularly partridges, was noticed in the depart- 
ments of Vienne, Deux-Sevres, and Charente, which was attributed 
to the extensive use of poisons during 1904 to destroy field mice.'' 

Says the editor of Western Field, of San Francisco, Cal. : " In two 
or three counties in this State — notably in that of Santa Barbara — 
the quail, dove, and song birds are being threatened with actual 
extermination from poison put out by farmers with the intent of kill- 
ing off the gi'ound squirrel pests. The poison has been scattered 
indiscriminately over wide areas, and reliable observers keep sending 
in reports of their finding thousands of dead birds of all kinds, 
victims of the squirrel bane." ^ 



o Praktische Blatter fiir Pflanzenbau und Planzensehutz, vol. 1 (new series), 
pp. 112~nr>, November, 1903. 

&.Toiinial d'Agrloiilture Pratique, vol. 9 (new series), No. 22, pp. 708-710, 
11K)5. 

c Journal d'Ajrriculture Pratique, Sept 14, 190.5, p. 327 (quoting the journftl 
Temps). 

d Western Field, vol. 8, No. 1, p. 57, February, 1906. 
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Additional Methods of Poisoning. 

The following recipes and recommendations contain useful hints 
to farmers who for any reason do not wish to follow the recommenda- 
tions already made : 

To protect trees from mice we take blocks of wood inches In length by 
3 In diameter, and with a six-quarter auger bore a hole 4 inches in depth. 
Mix a dessert spoonful of arsenic with a quart of corn meal, or in that proi)or- 
tion, put one sixK)nful in each l>ox prepared as al)ove, and put it under each 
tree beneath the mulch. Uenew the meal once or twice each year. This 
process is n sure protection. — I^wis II. Si)ear, in V. S. Agricultural Kei)ort 
for 1852, p. 153. 

Different poisonous preparations have been used with effect on these vermin. 
The following are among the best : 

Two ounces of carbonate of barytes, mixed with a ix>und of suet or tallow ; 
place portions of this within their burrows or al)out their haunts. It is 
greedily eaten, produces great thirst, and death ensues after drinking. This 
Is an effective poison, as it is both tasteless and odorless. Or, 

Two ounces finely powdered arsenic, 2 ounces lard, 10 drops oil of rhodium, 
mixe<l with flour or meal into a thick dough, and pills of it scattered about 
the orchard and nurseries. — E. A. Samuels, in IT. S. Agricultural Report, 18(K5, 
p. 272. 

These animals (.1/. agrentis) had devoured the succulent flower stems of some 
hundred Lobelia cardiuaViH and the fleshy stems of l*ami)as grass {Arutido 
ctmnpicua). After making a number of futile exi)erlmentH. 1 noticed the ani- 
mals feeding on dandelion seeds. Securing some ripe heads of dandelions and 
cutting off the down, I steei>ed them in a solution of strychnine and laid them In 
the runs of the voles. In a few days I had exterminated all of them fnmi the 
garden. — D. MelvlUe, in Annals of Scottish Natural History, January. 181)3, 
pp. 41-42. 

In the month of Februarj^ half a ton of one-and-a-half inch drain tiles were 
laid dowTi separately throughout the plantations and a teaspoonful of oatmeal 
was placed in each, which was soon discovere<l and eaten by the mice. Phos- 
phorus paste was then adde<l to the meal and latterly small quantities of 
arsenic. The plan succe<Hl(Ml perfectly, antl in a very short time they were all 
destroyed. — Sir Robert Menzies, Rannock, Perthshire, Scotland. 

A mixture of four-flfths flcmr and one-fifth arsenic is introduced by the aid of 
a small palette knife into the midtlle of a drain pii>e with an internal diameter 
of about 3 centimeters {\\ inches), and this pii>e is then put near the holes of 
the mice. — Recommended by the French Minister of Agriculture in a letter to 
the British Vole Commission of 1SJ)2. 

I shell out pumpkin seed, grind it into meal, and mix with strychnine. This 
is put Into a tomato or corn can, the sides bent flat, so that no other animal 
can get at the meal, and the can then laid on the side. It is a great success. — 
Method used by Fred. Noerenberg, Cascade Springs, S. Dak. 

FUMIGATION. 

Generally speaking, the various methods of fumigation for de- 
stroying field mice are unsuccessful. Nearly all the species have 
numerous burrows, and it is difficult to determine the occupied ones. 
To insure success, therefore, all the burrows must be fumigated, and 
the amount of labor and material involved makes the methods too 
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expensive. However, occasionally carbon bisulphid may be used to 
advantage, especially with pine mice. A little of the liquid is poured 
upon a piece of rag or other absorbent material and this pushed into 
the burrow, which at once should be closed with soil to confine the gas. 

MICRO-ORGANISMS. 

The efforts of Ijoeffler, Danysz, Mereshkowski, and other European 
bacteriologists to destroy field mice by means of infectious diseases 
have been partially successful, but as yet no disease appears to have 
l)een found that is really contagious. As long, therefore, as infec- 
tion can be effected only by direct inoculation or through the food, 
the methods have little, if any, advantages over ordinary poisons. 

The Biological Survey, cooperating with the Bureau of Animal 
Industry, is engaged in experiments with various micro-organisms 
for destroying field mice and other rodents, and practical results 
along these lines may yet be reached. 

BECOMMEKDATIONS TO FABMEBS. 

Wlien conditions are unusually favorable for an increase of voles, 
the farmer should put forth all possible efforts to repress them. 
With cooperation among the farmers of a district serious losses may 
readily he prevented. The danger lurks outside of cultivated areas 
and in the swamps, forests, and waste places along fence rows and 
small brooks that harlx)r weeds and underbrush. It is by giving at- 
tention to these and by reducing to a minimum the extent of shelter 
for mice that the farmer can most successfully protect his crops. 

\ second important consideration is the protection of animals and 
birds that prey upon field mice. The farmer should by all means 
acquaint himself with the food habits of the various species of wild 
animals of his vicinity, to the end that he may distinguish friend 
from foe. Every farmer can do mucli in his community to help form 
an enlightened sentimerit in favor of beneficial birds, mammals, and 
other animals. 

PREVENTION OF INJURY TO ORCHARDS AND NURSERIES. 

Injury to orchards and nurseries by field mice may generally be 
prevented by forethought and the exercise of ordinary care. Of 
first importance, always, is clean tillage. No grass or weeds should 
l>e left in or near the nursery. So well is this understood by the ma- 
jority of experienced nurserymen that by clean tillage they secure 
practical immunity from the ravages of mice except in winters of 
deep and long-lying snow. If grass and weeds are destroyed in fence 
corners and waste lands near the nursery, complete immunity from 
mice ravages can Ih» depended upon even in winters of deep snow. 

Unfortunately, nurserymen can not control the lands which environ 
their trees, and when snow falls to a consideral)le depth prompt 
measures are sometimes necessary to keep mice from destroying them. 
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This can be accomplished most readily by dragging a heavy log or 
stick of timber severaj times around each block of trees, packing the 
snow so firmly that mice can not tunnel under it. If this precaution 
is taken promptly after the first snow fall, subsequent falls will re- 
quire but little attention. Some nurserymen plow furrows on both 
sides of the trees, throwing up the soil in a ridge along the rows; but 
the expedient is of doubtful utility. 

Much of what has been said about the nursery will apply as well 
to young orchards. Clean cultivation is equally important, and 
under no circumstances should matted grass be allowed around the 
trunks of trees or litter be permitted to accumulate in the orchard 
or along its borders. In case of heavy snows, dragging should be 
resorted to or the snow stamped down carefully around each tree. 

In the absence of snow, a cleared space of about 18 inches radius 
about the trunk of each tree is enough to prevent damage. The 
surface of the cleared space should be as smooth as possible, as even 
clods of earth may afford shelter for mice. 

If any part of the orchard is so located as to be subject to snow- 
drifts and mice are abundant in the vicinity, tree protectors should 
be used. These may l)e had of dealers for 00 to 75 cents per hundred 
or they may be made by the farmer. Those offered for sale are usu- 
ally wood veneers of some sort. In California the wood of a yucca 
(Yucca brevifolia) is utilized for the purpose. Strips of wire cloth 
make excellent protectors, and tarred paper is a favorite with some 
horticulturists. The wire cloth or paper is cut- into strips about 7 
inches wide and at least 15 inches long. A strip is secured around 
each tree with wire or cord. Tarred paper should never be used on 
very young trees, and when used on others should not be left in place 
during the summer, since it may injure the growing tree. 

Various paints and washes have l>een recommended to prevent 
attacks of mice and rabbits in orchards. The majority of these are 
without merit and some of them are liable to kill young trees. Some 
of the washes require renewal after every hard rain. In experiments 
with a wash of whale-oil soap, crude carbolic acid, and water, for 
apple trees, it was found that in about forty-eight hours the carbolic 
acid had so far evaporated that mice renewed their work upon the 
bark. Blood and grease, said to give immunity from rabbit attacks, 
would invite the attacks of field mice. 

Eeports recently received by the Biological Survey seem to indicate 
that the ordinary lime-and-sulphur wash, recommended for the winter 
spraying of trees to destroy the San Jose scale, is an effective pre- 
ventive of the attacks of both mice and rabbits. Personal observa- 
tions during the winter of 1906-7 indicate that this claim is well 
founded. Several correspondents state that they have tried the wash 
successfully, and the matter is worth further investigation. The wash 
is very cheap (from 1 to 2 cents a gallon when prepared in 45 to 50 
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gallon quantities) and is easily applied to the trunks of trees either 
in the form of a sj)ray or by the use of a brush. One thorough appli- 
cation in November would probably be effective for the entire winter. 
The ingredients of the wash are t20 pounds of unslaked lime, 15 
pounds flowers of sulphur, and water to make 45 to 50 gallons. The 
mixture should l)e boiled in an iron kettle at least an hour and applied 
to the trees while warm.** 

Winter mulching of trees is dangerous, unless the neighborhood is 
known to be free from mice. Mulch containing straw may be placed 
in the orchard in spring, but it should be removed before the approach 
of cold weather. Fine, thoroughly rotted manure may be used in the 
orchard with but little danger. Lime or ashes about the trunks of 
trees has some value in keeping off mice, but clean cultivation is 
equally or more effective. 

REMEDIES FOR INJURED TREES. 

When trees are girdled by mice, portions of the inner bark 
(cambium layer) are often left, partly covering the hard wood 
below. If sunlight and wind have free access to the injury, the 
remaining bark dries up and the tree dies. If light and air are 
excluded, new bark will form and the wound quickly heal over. To 
facilitate the healing process, it is important that wounds be covered 
as soon as possible. As a covering for wounded trees, wax, paint, 
strips of cloth, clay, and cow dung have been recommended, but 
none of them has any advantages over fresh, loose soil. Unless the 
ground is frozen, this is always available and easily applied to 
wounds near the ground. All that is needed is to mound up the 
soil about the trunk of the tree high enough to cover the wound. 
Allowance should be made for settling of the soil, and the covering 
should remain during the entire summer. Plate VIII shows trees 
5 inches in diameter which were completely girdled by mice in 
December, 11)03. Soil was heaped about the trunks in January, 1904, 
and allowed to remain until May, 1905, when it was removed and 
the photographs made. New bark completely covered the wounds, 
leaving slight visible scars. 

If large fruit trees are injured high up, as sometimes happens 
when snow is drifted about them and mounding up the soil is imprac- 
ticable, there are other means of saving them. If the injury is not 
loo extensive, grafting wax should be applied to the w'ounds and the 
tree wrapped with strips of cloth. If, however, the cambium be 
eaten through over considerable surface, bridge grafting may be 
resorted to. 

Bridge grafting is not difficult. It consists in bridging over the 
girdle of eaten bark by means of scions or small twigs of the same 
kind of tree. The injured bark at the top and bottom of the wound 
should be cut back to live, healthy tissue and small clefts or notches 

a See Yearbook U. S. Dept. of Agriculture, 1906, pp. 429-446, Lime-sulphur 
Washes for the San Jose Scale. 
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made in it. The ends of the scions are then cut to fit these notches, 
the scion itself being left slightly longer than the span of the injury, 
so that they may be sprung into position and held firmly. The 
cambium layer of tree^and scion should meet over as much surface as 
possible. Some operators use a chisel to cut the notches and a small 
nail or tack at each end to hold the scion in position. The last step 
is to cover all exposed cut surfaces with grafting wax or to bind all 
with waxed cloth so as to exclude air until the scions are firmly 
united with the tree. 

If young orchard trees are but slightly injured a covering of graft- 
ing wax may be applied with good results, though a covering of soil 
is equally effective. The usefulness of paints for damaged trees de- 
pends both upon the stage of growth and the composition of the 
paints. Some are said to kill trees if applied in the spring. Coal 
tar will do the same, as the writer learned by costly experiment. 
Pine tar has been highly reconmiended for wounded trees, but it 
has been known to kill young peach trees to which it was applied to 
keep away mice. 

For nursery stock badly injured by mice there is no remedy. \Mien 
the injury is slight the wounds may be covered with wax or soil and 
will heal over in a season, delaying sale for a year. This applies to 
lx)th deciduous trees and evergreens. In the case of young trees, when 
the injury is considerable the tops may be cut out and new ones 
grown more quickly than fresh stock, but this is possible only when - 
the wounds are well above the original graft. In the case of valu- 
able or rare sorts bridge grafting may be resorted to, but for ordi- 
nary stock it is cheaper to pull up the injured trees and grow new 
ones. 

SUMMARY. 

Field mice, because of their small size, secretive habits, and great 
fecundity, often become a menace to farm and orchard crops in many 
parts of the country. In the Old World, as well as in America, cor- 
rective measures begun after a plague of the animals is in full 
progress have usually proved ineffectual. Preventive measures, if 
carefully carried out, are sufficient to avoid serious losses. 

Among the more important measures for preventing ravages by ' 
field mice are the following: 

1. Protection of the natural enemies of field mice, particularly 
owls, most hawks, shrikes, snakes, skunks, badgers, and most species 
of weasels. 

2. Elimination of the breeding grounds of field mice by draining 
swamps and cleaning waste places that afford the animals harborage. 

3. Periodic plowing of grass and other lands for the rotation of 
crops. 

4. Clean cultivation of corn and all other crops, and especially of 
orchards wid nurseries. 
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5. Clean mowing of grass lands and permanent meadows, so that 
no old grass is left over winter. 

6. Careful burning about orchards and gardens of weeds, trash, 
and litter of all kinds that may serve the animals for winter shelter. 

7. When necessary, the burning of dead grass in meadows and pas- 
tures. This, however, should not be delayed till late spring, when 
ground birds are nesting. 
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LETTER OF TRANSMIHAL. 



U. S. Department of Agriculture, 

Bureau of Biological Survey, 
Washington^ D, C, November i, 1907. 
Sir: I have the honor to transmit herewith for publication as 
Bulletin No. 32 of the Biological Survey a report on the food habits 
of the grosbeaks, by W. L. McAtee. The grosbeaks are a small group 
of finches, hitherto more widely appreciated for their bright plum- 
age,' sweet song, and attractiveness as cage birds than for their serv- 
ices to agriculture. These are here shown to be of such character ^ 
as to entitle the several members of the group to every consideration 
at the hands of the farmer. 

, The illustrations which accompany this paper are considered essen- 
tial to a proper understanding of the text. 

Respectfully, H. W. Henshaw, 

Acting Chief Biological Survey. 
Hon. James Wilson, 

Secretary of Agriculture. 
2 
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FOOD HABITS OF THE GROSBEAKS. 



INTBODTXCTION. 

Two distinct groups of finches or sparrows are commonly known 
as grosbeaks. One of these, which includes the pine and evening 
gi'osbeaks, is of little practical importance, since its members breed 
and pass most of their lives in mountainous regions, or in the northern 
parts of North America. The other group includes the cardinal, 
gray, rose-breasted, black-headed, and blue grosbeaks, which spend 
either the summer or the entire year within agricultural regions of 
the United States. Hence their food habitfe are of considerable im- 
portance to the farmer. 

The members of the first-named group may be dismissed with the 
statement that during the period when they occur in non-mountainous 
districts their food consists largely of wild seeds and berries. Appar- 
ently the best relished are those of mountain ash, choke cherry, box 
elder, white ash, and maple, and of spruce, red cedar, and other con- 
iferous trees. The food habits of the second group are treated in 
detail in the following pages. 

CABDINAL. 
(Cardinalis cardinalis. Plate I, Frontispiece.) 

DISTRIBUTION AND HABITS. 

The brilliant and easily recognized cardinal ranges over much of 
North America. It occurs from southernmost Mexico and northern 
Central America north to New York, Ontario, and northern Iowa, 
and west to central Kansas, Arizona, and Lower California. In 
parts of this area the size and color have been so modified by climatic ^ 
and other causes that 12 varieties or subspecies are distinguishable. 
Five of these reside in the United States, and while they bear no dis- 
tinctive vernacular names, the species as a whole is well supplied, 
being variously known as cardinal grosbeak or cardinal, Virginia 
nightingale, redbird, and also as the crested or topknot redbird, 
in distinction from the summer redbird or tanager. 

The cardinal is resident wherever found ; that is, the neighborhood 
where the bird rears its young is its home throughout the year. It is 
most abimdant perhaps in the Southern States, where almost univer- 
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sally it is known as the redbird, and is often kept as a household pet. 
Affection for the bird, however, is not confined to the South, for its 
loud, ringing song, bright plumage, and vivacious manner make it a 
favorite wherever it lives. When winter's snows cover its favorite 
feeding grounds the redbird becomes bolder and seeks its fare about 
sheds and bams and even among the horses' feet. Spring return- 
ing, its natural food supplies are once more available, and then the 
cardinal mostly frequents hedges, fence rows, and brushy thickets. 
The cardinal is one of the few birds which sings throughout the year, 
although, of course, its songs are rendered more frequently and in 
greater i>erfection during the breeding season. 

The nest is loosely built and generally is placed in a bush or vine, 
often in the densast tangles ; in it three or four speckled eggs are laid. 
The first set of eggs usually is completed in May, but the second 
clutch is sometimes postponed until late summer. The cardinal is 
very sensitive to any interference in its domestic affairs, and un- 
finished nests and even those containing full complements of eggs 
are deserted upon slight provocation. Hence one who would have 
cardinals for neighbors must see to it that the birds' privacy Ls un- 
disturbed. The male redbird is a model parent, rushing to the de- 
fense of the nest in every emergency, doing a great share of the 
feeding and otherwise caring for the young. The first birds of the 
year usually begin to shift for themselves about midsummer. 

The nest of the redbird is often within a few feet of the ground, 
and this circumstance leads to the destruction of many sets of eggs 
and broods of young by snakes, cats, and prowling wild mammals. 
Hence the bird needs protection, and when this is afforded it easily 
maintains its numbers. ^ 

ECONOMIC RELATIONS. 

As mentioned above, the cardinal has ever been a favorite cage 
bird, and in some localities in the south great numbers have been 
trapped ^and sold into captivity. In times past it has suffei*ed 
greatly also from the persecution of millinery collectors. Despite 
legal enactments against the killing of birds for hat gear, even yet 
the practice has by no means ceased, and among other useful birds 
the cardinal still suffers to a greater or less degree. In the District 
of Columbia cardinals were noted on hats as late as 1906. * 

The extent of the former traffic in wild birds for cage purposes 
was remarkable. " Thousands of mockingbirds, cardinals, indigo 
birds, and other bright-plumaged species were formerly trapped for 
sale in this country and abroad, and so assiduously did the bird trap- 
pers ply their vocation that in some localities these species were al- 
most exterminated." ^ 



<»T. S. Palmer, Yearbook, Department of Agriculture, 1906, pp. 557-558. 
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Referring to the cardinal in particular. Nuttall * makes the state- 
ment: 

So highly were these birds esteemed for their melody that, according to 
Qemelli Carreri [who wrote in 1699], the Spaniards of Havana, In a time of 
public distress and scarcity, bought so many of these birds ♦ ♦ ♦ that the 
sum expoided, at ten dollars apiece, amounted to no less that 18,000 dollars. 

The liking of the islanders for this bird has suffered no abatement 
in later days, according to W. E. D. Scott,* who wrote in 1889 : " The 
cardinal is in great demand as a pet by ^e Cubans, and on that 
account is a regular feature of the auction rooms, being supplied 
from the northern keys and the mainland " [of Florida]. However, 
recent laws, while they have not wholly put an end to these baneful 
practices, have greatly restricted them, and the cardinal, along with 
other insectivorous birds, is nowadays comparatively well protected. 

That from an economic standpoint the bird daserves complete, 
protection, the following discussion of its food habits will make 
clear. Four hundred and ninety-eight stomachs of this species have 
been examined. They were collected during every month of the year 
and in twenty States, the District of Columbia, and Ontario. But 
for the fact that this material is unevenly distributed, seasonally 
and geographically, the results obtained from its examination would 
be perfectly satisfactory. As it is, Texas is much more completely 
represented than any other State, and May than any month, while 
the feeding habits for June and October are known only from exam- 
ination of a very small number of stomachs. These conditions neces- 
sarily affect the results, but in view of the large number of stomachs, 
it is believed that a fairly correct idea of the normal food habits of 
the species has been obtained. As a result of our investigations it 
appears that, for each of the twelve months, the cardinal averages 
28.99 percent of animal food and 71.01 percent of vegetable. The 
maximum percentage of animal food for any one month is 78.4, 
being the average for 123 birds taken in May. The minimum is 4.9 
for 41 birds in January. 

Vegetable Food. 

It is generally stated that the cardinal is largely, if not entirely, 
vegetarian. While this statement is perhaps too strong, the result 
of the present investigation leaves no doubt that vegetable prod- 
ucts compose the redbird's main subsistence at nearly all times of 
the year. In only one month do they constitute less than half the 
food, while for the entire year they average 71.01 percent. Grain 
amounts to 8.73 percent; wild fruit, only the seeds of which are 
usually eaten, composes 24.17 percent; weed and other seeds 36.38 
percent, and miscellaneous vegetable substances 1.73 percent. 

« Manual of Ornithology. The Land Birds, 1832, p. 525. 
*Auk. VI, 1889, p.. 324, quoting Atkins. 
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GRAIN. 

A little more than 7.1 out of a total of 8.73 percent of grain eaten 
by the cardinal grosbeak is com, while other cereals, including wheat, 
oats, sorghum, and rice, constitute the remaining 1.62 percent. Eleven 
birds had eaten oats, 4 wheat, 2 sorghum, and 1 rice, but so trifling 
is the percentage of these grains that practically no damage is done 
except under very unusual conditions, such as the concentration of a 
great number of redbirds in a small area; but this is improbable, 
because the redbird usually is nongregarious. 

In regard to com, however, which was eaten by 68 of the birds 
examined, more extended consideration is desirable. The redbird's 
fondness for Indian corn is noted by many writers, but extensive 
injury to the crop is charged by very few. Leverett M. Loomis,* in 
writing of the birds of South Carolina, says the cardinal is " held in 
considerable ill repute because of its alleged depredations on newly 
planted com." s,A correspondent in Alabama writes that the redbird 
is injurious to corn in the roasting-ear stage, and that it also " pulls 
tl^e corn in the spring when it is just up with two or three leaves.'" 
Ijittle direct evidence concerning the redbird's depredations on com 
is derivable from our examinations, because none of the birds studied 
were collected in newly planted fields or where corn was exposed to 
attack. It should be stated, however, that during March, April, and 
May, which months cover the planting seasons from southernmost 
United States to Canada, less than the average amount of corn is con- 
sumed. Com constitutes a greater proportion of the food in January 
than in any other month, and practically all eaten at this season is 
waste. So also in November and December, when com makes up 4 
and 7 percent, respectively. Waste grain is often eaten in spring and 
even in midsummer, according to observations by the writer. 

The cardinal is said to bore into grain stacks and also to visit corn- 
cribs in winter, but probably it does so only under stress of unusual 
circumstances, as deep snow, and in all likelihood the damage is 
trivial. Lining the crib with medium-meshed wire netting, which 
can be done at small cost, will prevent access by the birds, and at the 
same time guard against attacks of rodents and poultry, while in no 
way interfering with the necessary ventilation. 

Considerable corn is eaten by the redbird during June, July, and 
August, and a portion of this may be pilfered from the standing 
crop. At this season, however, the birds are scattered, and it is not 
likely that much damage results in any one locality. 

From the a'bove it appears that present evidence does not suffice 
to determine the exact relation of the redbird to the corn crop, 
although, so far as it goes, it is in the bird's favor. To sunmiarize : 

a Auk. VII, 1890, p. 125. 
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Very few complaints have been made of attacks on corn by the red- 
bird. Though this evidence is negative, it possesses some weight, 
since accusations against serious grain pes^ are always numerous and 
emphatic. The greatest proportion of corn is eaten in winter, hence 
is waste ; and finally, the redbird does not flock habitually, and never 
at a season when com is exposed to attack. For these reasons it may 
be concluded that the cardinal's depredations on corn are of little 
consequence. 

WILD FBUIT. 

^ Wild fruit, or rather the seeds of wild fniit, pulp being present in 
very few stomachs, was eaten by 312 of the redbirds examined, and, 
with the exception of weed seeds, is the largest item of the vegetable 
food. Of all fruits wild grapes are most important. From November 
to April their seeds constitute 17 percent of the cardinal's fare. They 
were eaten by 178 birds and in every month, forming on the average 
11.9 percent of the subsistence throughout the year. Three species, 
the summer grape (Vitis aestivalis^ PI. II, fig. 8), the frost grape 
(F. cordifolia) ^ and the bullace or southern fox grape (F. rotundi- 
folia) were identified, and there is no doubt that tlie redbird feeds 
upon all kinds of wild grapes growing within its range. Although 
wild grapes are such favorite food, they seldom are swallowed whole, 
only one or two entire grapes being found in the stomachs. Further, 
very few entire seeds are swallowed. The seeds are generally crushed 
and ground by the powerful beak into such small bits that their iden- 
tification is very difficult. 

The presence of great numbers of fruit seeds with little or no pulp 
is accounted for by well-known habits of the bird. It searches con- 
tinually among leaves and rubbish on the ground, where it secures 
many of the seeds and shriveled fruits. It also gathers dried berries 
from the vines in winter. 

The fruits of various dogwoods rank next to grapes in the red- 
bird's regimen. They were eaten by 52 birds and constitute 3.97 
percent of the total food examined. Rough-leaved (PL II, fig. 6) 
and flowering dogwood (PI. II, fig. 5) seeds were identified. Any 
one familiar with the intense bitterness of these fruits will admit 
that the cardinal possesses considerable individuality of taste. 

All fruits united, other than cornel berries and grapes, form 8.3 
percent of the annual food. Most important among them are black- 
berries and raspberries, which were eaten by 34 birds. Mulber- 
ries were eaten by 31, and hackberries by 23 redbirds. ^Vmong the 
latter fruits two species were identified — ^the common hackberry or 
sugar berry {Celtis occidentalism PL II, fig. 2) and the southern 
hackberry {C. mississippiensi^H) . The last named was eaten by nearly 
20 cardinals collected in one locality in Texas. Smilax seeds, iden- 
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tified as of the bristly or bamboo greenbrier {Smilax hona-nox)^ 
which are almost as hard as wood, were taken by 2 individuals. It 
would be well for humankind if more birds were fond of the seeds 
of these detestable vines. One cardinal ate seeds of Solomon's seal 
{Polygonatum biforuTn). 

Cherries also are on the redbird's bill of fare. One correspondent 
states that redbirds filch cultivated varieties, but as none appeared in 
any of the stomachs examined, the occurrence probably is exceptional. 
Chokecherries are consumed, however, and Dr. A. K. Fisher has 
observed a cardinal eating the fruit of a seedling cherry (Pnmus 
avium) . 

Wilson says cardinals feed upon the seeds of apples, but this habit 
also must be rare ; in the course of the present investigation no culti- 
vated fruit of any kind was found. 

Six cardinals devoured blueberries (Vaccinium spp. including F. 
virgatum)^ three ate the aromatic berries of spice bush {Lindera 
benzoin) y and 6 took the purple fruit of the pokeberry (Phytohrca 
decandra^ PI. II, fig. 4). The seeds of the succulent fruit of the 
prickly pear {Opuntia opuntia^ PI. II, fig. 9) were found in the 
stomachs of 3 cardinals, taken near the District of Columbia, where 
the plant abounds on the rocky banks of the upper Potomac. Six 
redbirds fed upon the drupes of sumac, including those of the poison 
ivy {Rhus radicajis) and of the skunk bush {Rhus trilohata). These 
fruits are sometimes eagerly sought.. The writer once in winter 
observed a scattering flock of 50 or more redbirds feeding on the 
berries of scarlet sumac. 

The elderberry, which is so relished by the rose-breasted grosbeak, 
is rather neglected by the cardinal, only 2 having selected it. Two 
also ate ground cherries and black haws, while but 1 stomach con- 
tained rose hips, though the bird has often been observed devouring 
these fruits. Juneberries {Amelanchier canadensis ^ PI. II, fig. 3) 
and others of the same genus are eaten; both holly {Ilex opaca) and 
inkberry (/. glabra) are occasionally secured, as well as red cedar 
l)erries {Juniperus rirginiaiia)^ the fruit of the knockaway tree 
{Ehretia elliptica)^ and red haws {Crataegus sp.). In a stomach col- 
lected in South Carolina in January were more than 12 seeds of the 
berry of the passion flow^er {Passifora incamata). To the above list 
of fruits eaten by the cardinal, various authors add the wahoo berry 
{EuomjniuH sp.), Mexican mulberry {Callicarpa americana)^ and 
drupes of the cabbage palmetto {Sabal palmetto) and saw palmetto 
{Serenoa serrulata). 

Among many items of vegetable food to be classed as miscellane- 
ous are some of particular interest. Acorns were eaten by a few 
cardinals and one bird even selected a hickory nut. The strength of 
bill necessary to shear into such hard seeds may be imagined, and it 
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SEEDS AND FRUITS EATEN BY GROSBEAKS. 

[1, Wild black cherry ( Pntnus fcrotiint). 2. Hackbcrry {(MtU orcidrti talis). 3, Jimeberry 
{Annlanchitr camidfH)*iit). 4. I'okebi'rry {Phtffolarca (ifcninlrd . h. Flowering dogwocKi 
iCornuit florUhi). 0, Koiigh-leaved dogworwi i roniutt as^Mri/oh'tn. 7. Spiderwort ( T/ «• 
dfscantia rirfiinhuin) . H. Snmnicr grji|u' ( Vitis a^sthnlin). 9, Indian fig {Opuntia ojmn- 
tia). 10. Bur graw? (Cfiirhnm trihnlohlia), 11. HiiHotj weed [Diodia teres). 12, Milk 
thistle {Mnriami mnrininmn. 1. Natural size: i. 5. 9. 10 (bur». magnified twice; 6, 7, 8, 
11, 12. magnified three tiuies*: 3, 4. 10 (seeds), magnified four tinges] 
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WEEDS EATEN BY CARDINAL. 11 

is noteworthy that the cardinal appears to be the only one of the 
grosbeaks which uses its massive beak for the purpose for which it 
seems especially designed, namely, the cracking and grinding of hard 
seeds. The samaras of maple were found in a few stomachs, and in 
Florida Mr. C. J. Maynard *» observed more than 20 cardinals feeding 
on the seeds of a single maple. The somewhat similar winged seeds 
of the tulip tree also serve as food, and, according to the experience 
of the writer, are a favorite winter diet of the redbird around Wash- 
ington. Galls were eaten by 4 birds, and buds, which often have been 
stated to be especially sought after by grosbeaks, by only 2.. 

■ WEEDS. 

The seeds of bindweeds, grasses, sedges, etc., form 36.38 percent of 
the entire food — ^more than half of the' vegetable diet of the species. 
They were eaten by 361 of the birds examined, and range from 6 to 49 
percent of the fare in different months, the 
greatest quantity being consumed in winter. 
The seeds of the various smartweeds (fig. 1) 
and bindweeds (fig. 21) are of most impor- 
tance, having been consumed by 81 cardinals 
^nd constituting 5.57 percent of the annual • * 

food. Six species were identified, and it is fig. i.— seed^ of smart- 
probable that the seeds of all members of this JL'^^^o/iumh^^ 
large geiius are eaten indiscrijninately. They niiiman, Nevada Ex- 
are among the commonest and worst \veeds of r>^'^^^^^ station.) 
both dooryards and cultivated fields. Besides being notorious crop 
chokers and seed adulterants, smartweeds are the main support of the 
disastrous corn-root aphids before the latter are transferred to the 
com by their ant guardians. Hence the cardinal's habit of devouring 
smartweed seeds is beneficial, not only in abating direct injury by 
these pernicious weeds but also in tending to diminish the number of 
aphids by destroying their most important host plants. 

The seeds of foxtail grasses (figs. 17 and 37) are next in impor- 
tance. Foxtail is only too well known for>its keen competition with 
cultivated crops, and is to be classed among the most troublesome 
weeds. Its seeds compose 3.21 percent of the cardinal's food, 51 out 
of 498 birds examined having eaten them. Bur grass (Cetichrus 
tribuloides, PI. II, fig. 10) should be mentioned here, as it is pos- 
sible some of its seeds were wrongly classed with those of foxtail, 
the shelled kernels of which they greatly resemble. They have been 
positively identified in several stomachs. Henry Nehrling * says car- 
dinals " are very fond of bur grass seeds or sand spurs * * * 

« Birds of E. X. A., lasi, p. 109. 

* Our Native Birds of Song and Beauty, ll, 1896, p. 196. 
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Fig. 2. — Seeds of cockspur gmsH 
(Echinochloa orus-galli). (From 
Uillmau, Nevada Experiment 
Station.) 



which are furnished with formidable spines. This grass is a very vile 
weed of the southern fields and the orange groves of Florida." 

The seeds of other grasses, including 
cockspur grass {Echinochloa ems-gaUi^ 
fig. 2) , crab grass {Syntherisma sangui- 
ndlis)^ and allied species, which are 
well-known weeds, were fed upon by 31 
redbirds, yard grass {Eleusine indica) 
by 31, and unidentified grasses by 22. 
§eeds of the nearly related sedges 
{Carcx et al.) were devoured by 41 car- 
dinals, those of vervians {Verbena 
hastata^ fig. 3, and V. urticcefoUa) by 
25. Twenty-two birds ate seeds of 
the well-known ragweeds (fig. 6), and 39 those of various spurgeis. 
Among the other w^eed seeds eaten in smaller quantities are those 
of dodder, a serious pest in grain crops; 
vetch, dock, sow thistle, plantains, includ- 
ing the detestable ribgrass (fig. 4) ; tum- 
bleweed (fig. 18), sunflower, violets, gera- 
niums, stargrass, spiny sida, com grom- 
well (fig. 5), spiderwort (PI. II, fig. 7), 
lamb's-quarters, chickweed, stick-tight, 
sofrel, button weed (PI. II, fig. 11), and 
stick-seed. To this list W. D. Doan adds 
clover and partridge pea." One plant in 
the above list, namely, buttonweed, is 
known also as alligator head in the South, where it is a bad weed in 
rice fields. It has been said that " as the seeds are about the color of 
the soil they are not easily seen and are not apt to be picked up by 

birds." This is 
a mistake, 
however, for 
these seeds are 
devoured by 
many kinds of 
birds, and 
some, as the 
bobwhite, eat 
large numbers 

(From Hillman, of them. 

After plants 

have seeded it is impossible for man appreciably to diminish the 
number of seeds. But this work is the peculiar function of 




o A » 

FiQ. 3. — Seeds of blue verTain 
{Verbena ha^iaia). (From 
Hillman, Nevada Experiment 
Station.) 




Fio. 4. — Seeds of ribgrass (Plantago lanceolata). 
Nevada Experiment Station.) 



o Bull. 3. Agr. Exp. Sta., VV. Va., 1888, p. 74. 
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CARDINALS AS WEED DESTROYERS. 13 

seed-eating birds, and their great value to the farmer consists in 
the service they render in this direction. The warfare against 
seeds, so costly to him, is waged by the whole body of sparrows and 
other seed-eating birds year in and year out without cessation. Were 
it not for them the 
number of weeds 
would be vastly 
greater and the re- 
sulting damage cor- 
respondingly larger. 
How great this dam- 
age is will appear 
from the statement 

that the loss to the ^*^* ^* — ^^*^* <*' <^™ gromwoll (Lithospermum arvensc). 
, . . , , - (From Hillman, Nevada Experiment Station.) 

wheat mterests or 

Minnesota from dockage, largely due to the presence of weed seed, is 
about $2,500,000 annually." Moreover, conditions in Minnesota are 
not exceptional, and in every State the total annual loss from weed 
seeds is very great. So far, then, as farmers can protect and increase 
the number of weed-seed eating birds to that extent will they reap the 
benefit of increased service from these faithful servants. The redbird 
eats the seeds of many of the most harmful weeds, making more than 
a third of its subsistence upon them. Hence it occupies a very impor- 
tant place among the weed-destroying birds, and should be prized 

accordingly. 

Animal Food. 




# A # f i 



Though in quantity much less than the vegetable food, the animal 
portion of the cardinal's diet is much more diverse and is comprised in 

no less than six 
of the natural 
classes. These are 

• J ^B ^^V ^^V myriapods, centi- 

i^L J^^ , W^ ^If pedes, insects, 

^^H ^ spiders, bivalves, 

^^m ^ and univalves. 

^ ^1^ ^ ^ ^ Insects are vastly 

f ^H^ IBMl ^ C^ more important 

e '^^^ 4^B^ ^1 &^ 4 ^^*^ ^^® others 

^ ^ ^ ' and constitute 

Fig. 6. — Seeds of ragweed (Ambrosia artemisiaefolia) . (From ^^ ^j. , - no nn 
Hillman, Nevada Experiment Station.) 26.25 OUtof 28.99 

percent, the total 
proportion of animal matter consumed. The percentage is appor- 
tioned among the orders of insects as follows : Wasps 0.92, bugs 3.72, 
butterflies (and caterpillars) 5.1, grasshoppers 6.42, and beetles 10.48. 

o BuU. 95, Minn. Agr. Exp. Sta., 1906, p. 195. 
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14 FOOD HABITS OF THE GROSBEAKS. 

The last-named groilp includes two mainly beneficial families, the 
ground beetles (Carabidae) and the fireflies (Lampyridae). Since the 
destruction of these beetles by the cardinal tends to neutralize the 
good done in other ways, it is important to understand thoroughly 
the nature of the bird's relation to them. Among the most beneficial 
of beetles are the caterpillar hunters {Calosomay fig. 7), which 
ascend trees in quest of their prey, a rare habit among ground beetles. 
Thus these beetles attack caterpillars in a way others are unable to 
do. Two cardinals ate beetles of this genus. Another large carabid 
(Pasimachus)^ an enemy of grasshoppers and the army worm, was 
eaten by one redbird. Others devoured include HarpaJus ealiginosus^ 
which is the bulky black beetle often seen feeding on the flowers of 
ragweed and which is evidently not entirely predaceous, and a 
larva of the nearly related beetle Dicaelua. Three birds captured 
individuals of the medium-sized but very hard Scarites auhterranevs^ 
which generally hides under stones by day. Specimens of two species 

of AnUodactylus and one beautiful blue 
Callida also were eaten. In all 34 red- 
birds fed upon beetles of this useful 
family, but each must have eaten spar- 
ingly, for the beetles compose but 0.75 
percent of the entire food, an amount 
too small to be reckoned against the con- 
sumer of more than 8 times that quantity 
of grasshoppers, in addition to many 
other injurious insects. 

Fireflies were eaten by only 4 cardi- 
nals, one of the birds obtaining the com- 
FiG. 7— Caterpillar hunter {Caio- mou black and yellow soldier beetle 

soma scrutator). (From Riley.) /^i t *» * a \ \^' \. 

( Chauliognatnus marginatus ) , which 
commonly feeds on the pollen of midsummer blossoms, and another, 
one of the small black fireflies {Telephones pusillus), the larvae of 
wliich are enemies of some common agricultural pests. Fireflies are 
eaten in such moderate measure that it is impracticable to assign 
them a percent, and we may conclude, so far as the present data go, 
tliat the cardinal does no appreciable injury to this group of insects. 
The wasps and similar insects (Hymenoptera) include among their 
number many beneficial parasitic species, and for that reason their 
status as food of the redbird must be looked into. Fifty-nine of the 
grosbeaks examined had eaten these insects, but they amount to only 
0.92 percent of the total food. None were positively identified as 
parasitic species, while some injurious forms were distinguished. 
Eleven cardinals ate ants, including the harvesting ants (Pogono- 
myrrnex) and the small reddish Lasiiis^ which foster plant lice, nota- 
bly the corn root aphids. One grosbeak ate a sawfly, which also is an 
insect of unsavory reputation. 

Digitized by VjOOQ IC 




INSECT FOOD OP CARDINAL. 15 

The cardinal is frequently alluded to in ornithological literature as 
preying upon bees. Peter Kalm published the first of these state- 
ments in 1770, and the later ones were probably suggested by, if not 
copied from, his, Wilson (1831), Nuttall (1832), and later authors 
reiterate the charge, though the context does not show that any of 
them knew of the matter at first hand. It is quite possible that, so 
far as this particular trait is concerned, the cardinal has been con- 
founded with the similarly colored but otherwise very different sum- 
mer redbird, which is well known to prey upon bees. At any rate, it 
is significant that the present examination did not reveal a single bee 
among the insect food of the redbirds. On the whole, the cardinal 
shows no great relish for Hymenoptera, and among the species eaten 
those injurious to man and the less valuable kinds predominate. 

Among other possibly beneficial insects, the redbirds had eaten an 
assassin bug and a remarkable predaceous neuropteron {Mantispa 
hninnea)^ also a nymphal and an adult dragon fly. The latter crea- 
tures probably do as much harm in destroying young fish as good in 
preying upon insects. At most, not more than 2 percent, probably 
much less, of the cardinal's food consists of useful insects, while 12 
times as much consists of injurious species, the destruction of which 
is a benefit. 

One of the most important constituents of the major proportion 
is Lepidoptera. They compose 5.08 percent of the annual subsis- 
tence, amounting, however, in May to 26.71 percent. The adults 
taken consist of 5 moths and 1 butterfly, which together make up 0.17 
percent of the food. Caterpillars are much more relished and 137 
redbirds fed upon them, sometimes obtaining from 7 to 18 each. The 
cotton worm {Alahama argillacea, fig. 20), which formerly was a 
serious pest and which even now spoils a late-planted crop, was eaten 
by 3 cardinals. There is evidence that the bird habitually feeds upon 
this insect, and as early as 1885 C. V. Riley remarked ** that " birds 
are of incalculable benefit '' in combating the cotton w orm, and the 
cardinal is one of those which prey upon it more or less persistently. 

A second cotton pest, the boll worm {Ileliothis ohsoleta^ fig. 8), 
which is familiar also as the corn ear-worm, is occasionally devoured, 
and a third, the cotton cutworm {Prodenia omithogalli^ fig. 9) is 
greatly relished. Ninety-six of the latter were eaten by 31 cardinals 
from the Texas cotton fields. The destruction of cotton insects by 
the fedbird is important, since the bird is numerous in the cotton re- 
gion and feeds upon the worst enemies of the plant. 

The sphinx caterpillars, so many pf which are injurious to culti- 
vated plants, were eaten by 20 redbirds. The species identified arcj 
the laurel sphinx {Sphinx kalmice) and the purslane sphinx {Deile^ 
phtla lineata^ fig. 38), the latter being a general feeder and attacking 
« Fourth Ann. Rep. U. S. Ent Comm. 1885, p. 88. 
18848— BuH. 32—08 2 

Digitized by VjOOQ IC 



16 



FOOD HABITS OF THE GROSBEAKS. 



several garden and field crops. Measuring worms were eaten by 2 

cardinals, the ze- 
bra caterpillar 
(fig. 10) of the 
cabbage by 1, 
while 2 secured 
chrysalides of the 
notorious codling 
moth. It thus ap- 
pears that the 
lepidopterous food 
of this grosbeak 
contains a number 
of serious pests, 
and the bird ac- 
complishes much 
good by destroy- 
ing them. 

A somewhat 
larger number of 
cardinals than ate 
caterpillars preyed 
upon grasshop- 
pers, arid these in- 
sects form a corre- 
spondingly larger 

Fig. 8. — Boll worm or corn-ear worm {HeJiothis ob8oleta). prOf)Ortion of the 
(From Qualntonce, Bureau of Entomology.) food namely 6.43 

percent. Crickets and long and short horned locusts were eaten and 
a decided taste for the eggs of katydids is 
shown, they being consumed by 21 red- 
birds. Among the short-horned grasshop- 
pers the small shield-back grouse locusts 
were taken, and also the lesser migratory 
locusts {Melanoplus atlanis^ fig. 39), 
which during the invasions of the Rocky 
Mountain grasshopper was second only 
in importance to that formidable insect. 
The cardinal did its share in repelling 
the locust hosts in the seventies, Mr. 
Aughey, of Nebraska, finding more than 
20 locusts per bird during his examina- 
tions. It is certain that the redbird's aid 
in restricting the less conspicuous pests 
of the present day is no less valuable. 
Other insects bearing the name "locusts," but not at all closely 
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Fio. 9. — Cotton cutworm iProdenia 
omiihogalH). (From Chittenden. 
Bureau of Entomology.) 
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related to the grasshoppers, belong to the order Hemiptera, which 
furnishes 3.72 percent of the cardinal's subsistence. These dogday 
locusts, harvest or jarflies, which injure the twigs of trees, are, on 
account of their loud, vibrating song, among the best -known insects. 




Fio. 10. — Zebra caterpillar {Mamestra picta). (From Chittenden, Bureau of Entomology.) 

Their great size would seem to prevent most birds from capturing 
them, but 9 of the redbirds examined had accomplished the feat. 
The conmion harvest fly {Cicada tibicen^ fig. 11) was identified from 




Fio. 11. — Harvest fly {Cicada Hbicen). (From Lugger, Minnesota Experiment Station.) 

two stomachs, and according to A. W. Butler" the seventeen-year 
locust {Tibicen septendecim) also is eaten by the redbird. 

Several insects of this order are miniatures of the cicadas, such as 
the jumping plant-lice (Psyllidoe) and leaf-hoppers (Tettigonidae). 



<»Bull. 12, Div. Ent, 1886, p. 30. 
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18 FOOD HABITS OF THE 0B08BEAK8. 

These and the curiously shaped tree-hoppers (Membracidse), all of 
which are more or less injurious, are occasionally taken by the red- 
bird. More often this grosbeak secures the tiny bark-lice or scale 
insects (Coccidae). These minute but nevertheless destructive pests, 
which have not long been known jto be preyed upon to any extent by 
birds, were devoured by 21 cardinals. The cherry scale (Eulecanium 
cerasifex)^ which is sometimes injurious, was identified from one 
stomach, while another contained scales which are probably the locust 
bark-scale (E, rohiniarum) . Other scale insects of the same genus 
were fed upon by 15 cardinals and those of a related genus 
{Tourney ella) of the southeastern United States by 2. 

Other Hemiptera were eaten by 59 grosbeaks, 31 selecting the vile- 
smelling stinkbugs (Pentatomida?), including the green tree-bug 
{Nezara hilaris) and 1 specimen of Euschistus, The secretions of 
the latter insect have proved fatal to such hardy creatures even as 
weevils, but apparently they do not daunt the cardinal. One assassin 
bug and 1 species of the chinch-bug^ family also were devoured. 
Practically all of the Hemiptera eaten are injurious, and some, such 
as the scale insects, extremely so. Consequently, the cardinal's habit 
of preying upon them is highly beneficial. 

Passing to beetles, we find weevils are eaten to a greater extent than 
any others. These compactly formed snout-bearers belong to 10 fam- 
ilies, members of 3 of which are preyed upon by the cardinal. Most 
of the weevils attack nuts, fruits, and seeds, including those of culti- 
vated plants. Hence, they are generally harmful and many kinds are 
exceptionally destructive. Weevils often are obscurely colored and 
have the habit of feigning death, but notwithstanding these protec- 
tive devices they are captured in large numbers by all insectivorous 
birds. One hundred and fifty-seven cardinals ate weevils in quan- 
tity sufficient to make 3.26 percent of the food of all examined. 
Scarred snout-beetles and curculios are equally relished. Sixteen red- 
birds fed upon a species {Compsiis auricephahiH) of the former 
group, which, in the adult state, occurs upon the leaves of cotton. 
The tiniest fragment of this insect suffices for identification, because 
of the beautiful covering of silvery green and golden scales. Thir- 
teen other grosbeaks ate scarred snout -beetles which can not be identi- 
fied. Of curculios, the acorn weevil {Balanimis nasicus), with a 
snout almost as long as the body, and several species of 5 weed-miniitg 
genera were captured. Six redbirds ate the injurious clover weevils 
{Sitones). The cotton boll weevil (fig. 10) also is occasionally eaten 
by the cardinal, 2 of the present collection having secured specimens 
of this highly destructive insect. Twelve redbirds captured curcu- 
lios which were not further determined. Bill-bugs (fig. 12), which 
as larvae live in the roots of grasses or sedges and as adults often in- 
jure corn by drilling holes in the stems of young plants, were de- 
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voured by 13 cardinals. Two species {Spkenophoms cariosiis and 
S. compressirostris) were identified. 

Lamelliconi or scaraba^id beetles are 
next in importance to weevils in the beetle 
diet of the cardinal. They were eaten by 
77 birds and compose 2.56 percent of the 
annual food. Many of them feed on ex- 
crementitious matter and are of neutral 
economic sio^ificance ; but few of these are 
consumed by the bird. Those secured in- 
clude the common road-frequenting dung 
beetles, which were captured by cardi- 
nals, and the large resplendant scavenger 
Phancetis camifex. 

Other species in this family, however, 
are not so harmless as the above. The 
spotted vine-chafer {Pelidnota punctata)^ 
which is an important grape pest in the 
eastern United States, the two-spotted 

Anomala, which also devours the foliage F,a. i2._-a bin btig {Spheno- 
of the grape, and the cetonias (Euphoria phomt). (From Forbes, iiii- 

., /5-it r' J 1 'J i.i\ u*ui» 1 °<>** Experiment Station.) 

tnda^ fig. 15; E. fulgida^ et al.), which feed 

upon all sorts of flowers and sometimes on young Indian corn, are all 
accepted as food by the cardinal. The southern June beetle or figeater 

{Allorhina nitida^ fig. 
13), which causes con- 
siderable damage in 
Florida and neighbor- 
ing States, was found in 
a few stomachs; but 
since the cardinal 
evinces a strong prefer- 
ence for large insects 
and abounds in this 
beetle's favorite home, 
many of them, no doubt, 
are devoured. Of great- 
est interest in this fam- 
ily are the rose-chafers 
{Macrodactyhts sifb^ipi' 
n osis^ fig. 14. ) These bee- 
tles are so abundant at 
times, says Prof. J. B. Smith, that they " ruin not only vineyards, 
but orchards and gardens, eating every kind of fruit and flower; 




Fig. 13. — Figeater {Allorhina niiida), (From Howard, 
Bureau of Entomology.) 
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two or three days suffice to ruin a vineyard." These insects have 
very long and spiny legs, and opinions differ as to whether birds 
eat them, some affirming that they do, others that they do not. As a 
matter of fact, they are preyed upon by several wild birds, including 
the yellow-billed cuckoo, crow blackbird, kingbird, phoebe, green- 




FiG. 14. — Rose !»eptlo (Macrodactylu€ suhspinosus). (From Riley, Bureau of Entomology.) 

crested flycatcher, redheaded woodpecker, and cardinal, tlie last- 
named being one of the most important of their enemies. Four of 
the birds examined during the present investigation had eaten rose- 
beetles, each of them taking several, and on July 5, 1906, the writer 
watched a brood of young which were Imug fed ro^-chafers, remains 




Fig. 15. — Flower eating scarabaeld {Euphoria intla). 

Entomology. ) 



(From Chittenden, Bureau of 



of 17 being recovered from ejecta. These facts indicate that the 
cardinal is so fond of the rose-beetle as to capture it whenever 
possible. This habit of the bird, together with its inroads upon the 
vine-chafers of the family, are of considerable economic importance. 
Next in importance among beetles in the diet of the cardinal 
grosbeak are the bronzy wood-borers (Buprestidse), which comiX)se 
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1.17 percent of the subsistence, being eaten by 31 birds. In the larval 
state these beetles excavate tunnels in trees and do immense damage. 
Two species were identified in stomachs of the redbird, namely, the 
locust borer (Agrilus egenus) and another {Dicerca ohscura) which 
bores into various deciduous trees. The beetles of this family seem 
to be a regular item of diet of all kinds of grosbeaks, and we may be 
sure that their destruction is highly beneficial. 

The rather similar appearing click-beetles, adults of the disastrous 
wireworms, were secured by 23 redbirds. Twelve birds ate long- 
homed borers (Cerambycidee), 2 species being identified, neither of 
which is an important pest. However, the entire family is injurious, 
and the cardinal should be commended for diminishing the numbers 
of any of the species. 

The closely related family of leaf -beetles (Chrysomelida) does not 
furnish a large percentage of the redbird's fare, although several of 
its species are 
captured. The 
notorious spotted 
cucumber - beetle 
{Diabrotica 12- 
punctatayfig. 26) , 
the strawberry 
root - borer {Co- 
la^pis hrunnea ) , 
plum leaf - beetle 
{Nodonota tris- 
tis)^ sweet potato 
leaf -beetle {Cop- 
tocycla)^ willow 
and poplar species {Chryaomela bigshyana and Melasoma scripta)^ 
besides some others that feed on weeds and other wild plants, are occa- 
sionally eaten. Two additional species, the locust leaf-miner and the 
three-lined potato beetle, deserve more extended notice. Concerning 
the locust leaf-mining beetle (Odontota dorsalis^ fig. 16), Dr. S. D. 
Judd says, in " Birds of a Maryland Farm : " « 

In the sumpier of 1895 a destructive outbreak » ♦ ♦ turned all the 
locusts of the farm as brown as if they had been scorched by fire, ruining the 
verdure of the river bluff. ♦ ♦ » From 1896 to 1902, inclusive, the beetles 
did not again ruin the foliage. ♦ ♦ * In 1806 the trees further up the river, 
however, were turned brown, showing that the escape of those at Marshall Hall 
was not due to climatic conditions unfavorable to the insects; therefore It Is 
possible that the birds were at least to some extent responsible for it. 






Fig. 



16. — Locust leaf-miner (Odontota dorsalis). 
tenden. Bureau of Entomology.) 



(From Chlt- 



« Bull. 17, Biological Survey. 1902, pp. 29-30. 
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The cardinal is one of the birds which assisted in checking this 
infestation. Two individuals taken at the time had eaten leaf- 
miners, one having secured no fewer than 10. 

Before the advent of the Colorado beetle, a smaller leaf-beetle 
(Lema trtlineata)^ which naturally feeds on ground cherries {Phy- 
salts) ^ turned its attention to potatoes and made itself widely known. 
Even at present it is by no means harmless in the Southern States. 
It is encouraging, therefore, to know that the cardinal seems to relish 
the species, one bird collected in Florida having eaten 14 of them. 
The cardinal has been reported to feed upon the genuine potato 
beetle also, by E. B. Williamson « and F. H. Chittenden.*^ Thus while 
not preying extensively upon the Chrysomelidee, the redbird at times 
renders valuable service by eating some of the pests so numerous in 
the family. 

The cardinal occasionally captures a few ^other kinds of beetles, 
such as the darkling beetles (Tenebrionidse) noted for their nauseous 
secretions, and the blister beetles (Meloidse), the fluids of whose 
bodies are highly vesicatory. 

But few additional insects are consumed. ' One cardinal .had eaten 
a two-winged fly, a member of an order the individuals of which are 
perhaps more abundant than those of any other, yet which is surpris- 
ingly exempt from the attacks of birds. Three redbirds devoured 
fragile mayflies of the kinds that often swarm about the lights of 
cities. They sometimes eat the larger kinds also, as was observed by 
Dr. A. K. Fisher, July 4, 1906, when a male cardinal was seen carry- 
ing in its beak one of the large dark mayflies (Hexagenia hilineata). 

Belonging, together with the insects, to the subkingdom of the 
jointed animals (Arthropoda) are the spiders and centipedes, which 
in a small way contribute to the fare of the cardinal. One bird had 
eaten a centipede, while 22 obtained spiders or their egg sacs. 

Snails and other moUusks were eaten by a great many of the 
birds examined, namely 112. Whether they were taken for grinding 
material or for food is a question, but the latter seems more likely 
in view of the large number devoured. One grosbeak had eaten 
several small bivalve shells which must have been obtained from 
water, and another secured a large slug. 

The following note by D. E. Liantz shows that occasionally verte- 
brates serve as food.*^ 

December 27 [1R84], while hunting, I saw a male cardinal prrosbeak eating 
a field-mouse. Several others attempted to take it from him, but were unsuc- 
cessful. At my approach they left It lying on the snow. It was about half 
consumed. 

oproc. Columbus Hort Soc., XIII, 1898, p. 42. 
^ Circular 87, Bureau of Entomology, 1907, p. 12, 
<^0 and O., X, 1885, p. 29. 
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MiNEXAL MaTTEB. 

Mineral matter taken for grinding purposes, among which were 
many bits of cinder in addition to the usual quartz fragments and 
sand, averaged 5.7 percent of the gross contents of the stomachs 
examined. 

Nestunob. 

The nestlings of the cardinal, in common with those of most birds, 
are highly insectivorous. During the preparation of this report 4 
have been examined, with the result that 94.75 percent of their food 
was found to be animal matter and 5.25 vegetable. . Two of the num- 
ber were young, just out of the nest, and they had consumed the 
vegetable substances; 2 were nestlings, and their diet was en- 
tirely animal. The stomach of one of the latter contained the 
thorax of a large cicada, and that of the other the remaining por- 
tions of that luckless insect. Both had been fed caterpillars — 
purslane (fig. 38) and laurel sphinxes — and each contained grass- 
hoppers and spiders. A few larvse and eggs of other insects also 
were in their stomachs. One of the young, just out of the nest, had 
been given a cicada, and, in addition, some 9 grasshoppers, a snail, 
and a few seeds, while the other had eaten lamellicorn beetles, weevils, 
and blackberry seeds. The proportions of the principal food items 
of the four nestlings are as follows: Cicadas, 17.25 percent; grass- 
hoppers, 20; caterpillars, 21.25; and beetles, 23.25. Two other fledge- 
lings in the collection had only a few bits of snail in their stomachs. 

Observations upon nestling birds in the field being recognized as 
valuable in supplementing data obtained from the examination of 
stomachs, an effort was made throughout the season of 1906 to locate 
and thoroughly study a grosbeak family. Owing to various vicissi- 
tudes, satisfactory observations were made upon only one nest. Fifty- 
six trips by the parents were made to this ilest in six and one-half 
hours, an average of 8.6 an hour. The young were fed 178 times, an 
average of 89 each. The longest interval between visits was thirty- 
five minutes, the shortest two. 

The character of the food could not be determined by observation, 
but it was learned in another way. None of the excrement \vas re- 
moved from the box, whereas the nest in which the youngsters had 
been reared was kept perfectly clean. The fecal matter was dried and 
examined, and while by no means all of its constituents could be 
identified, enough was learned to indicate that the study of excreta is 
a very satisfactory method of determining the food of nestling birds. 
The nest of any fairly bold bird may be kept under surveillance and 
the waste matter collected before the parents remove it. The extent 
of the information as to the food eaten by the young to be obtained in 
this way is astonishing. 
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For instance, a single casting of a young cardinal, covered with 
its thick, chalky, and gelatinous layers, was preserved, and from it 
were taken the following: One insect egg, the leg and scutellum of a 
scarabaeid beetle, head and other remains of a leaf -hopper, bits of a 
snail, and 11 seeds and the core of a mulberry. From the remainder 
of the total quantity the following were identified : Seventeen rose- 
beetles {Macrodactylus subspinostcs, fig. 14), 2 other scarabaeids, 1 
click beetle {Limonius sp.), 1 caterpillar hunter (CcHosoma scru- 
tator^ fig. 7), 1 leaf -hopper (Jassidse), 3 grasshoppers, 1 spider, 1 
dragon fly, many bits of snail, 17 blackberry seeds {Ruhus sp.), and 
'221 s^ds of mulberry {Moras rubra). The only beneficial species in 
the above list is the caterpillar hunter, while among the injurious 
forms, four in number, the rose-beetle is very important. This in- 
sect's habits, as well as its occasional t)verwhelming abundance, have 
been described on a preceding page. 

The infestation of the insect about the District of Columbia in 1906 
was especially severe. Not only roses were attacked by the insects, 
but elder blossoms were covered, and around the basswoods their 
hunmiing was as loud as of a swarm of bees. Frequent attempts were 
made to discover whether the cardinal feeds upon them, but no oppor- 
tunity was afforded until the above-mentioned nestlings were discov- 
ered at the extreme end of the rose-beetle season. The fact that so 
many were taken at that time is good evidence that special search 
was made for them. 

Among the food given to the inmates of a nest under observation in 
1907, the following were identified by sight: A chrysalis, a caterpillar 
or sawfly larvae, a horsefly, and a grasshopper. From a small quan- 
tity of excrement were recovered bits of snail, grass seed, a small 
caterpillar, ground and click beetles, and 3 rose-beetles. The cap- 
ture of th^ latter is again significant, as they were very scarce up to 
that time. This fondness for rose-beetles distinguishes the bird as 
an important guardian of the plants the insects attacks. 

SUMMABT. 

Examination of nearly 500 stomachs of cardinals shows that the 
bird's diet is about three-tenths animal and seven-tenths vegetable. 

The cardinal has been accused of pilfering certain grains, notably 
corn, to an injurious extent, which charge the evidence from stomach 
examination neither proves nor disproves. But in view of the fact 
that only 8.73 percent of the total food is grain, and that more than 
half of that amount is waste, the loss is greatly overbalanced by the 
destruction of weed seeds alone, which compose more than half of the 
vegetable food. Moreover, some of the weeds consumed are espe- 
cially destructive to grain crops. 

In securing its insect food the cardinal injures us in 1 case and 
benefits us in 15. In other words, considering the animal food alone, 
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only 1 cardinal does harm to 15 which do good. The presence of this 
single harmful bird among so many beneficial ones no more justifias 
US in classing the species as injurious than would a like proportion 
of disabled men justify the condemnation of a whole regiment. 

On the contrary, since the cardinal, by its general food habits, 
does at least 15 times more good than harm, it must be classed among 
the very useful species. The following list of important pests the 
bird has been shown to prey upon is in itself sufficient proof of the 
cardinal's value. The list includes the Rocky Mountain locust, 17- 
year cicada, potato beetle, cotton worm, bollworm, cotton cutworm, 
cotton-boll weevil, codling moth, rose-beetle, cucumber-beetle, fig- 
eater, zebra caterpillar, plum scale, and other scale insects. A host 
of minor insect pests are attacked and the seeds of many noxious 
weeds are destroyed. The cardinal much more than pays its way, 
and deserves and should receive strictest protection. The bird is 
easily attracted by food in winter and by the provision of suitable 
nesting sites in summer. Being thus responsive to human care, and 
being so valuable economically, the cardinal's presence on the farm, 
and even in the city garden, should be encouraged in every possible 
way. With proper protection and encouragement it will become 
more and more numerous and render husbandry a correspondingly 
increased amount of useful service. 



LIST OF SEEDS, FRUITS, AND INVERTEBRATES EATEN BY THE CARDINAU 

GBAIN. 



Corn iZea mays). 

KIce (Oryza sativa), 

Kafir com {Sorghum vulgare durra). 



Oats (Avena sativa.) 
Wheat {Tritimm vulgare). 



WILD FRUITS. 



Red cedar {Jvniperus virginiana). 
8olomon*s seal (Pologonatum hi- 

florvm). 
Bristly greenbrler (fimilax bona-nox). 
Hickory {Hicoria sp.). 
Oak (Quercus sp.). 
Southern hackberry {Ccltis mUsissip- 

piensis). 
Hackberry (Celiis occidentalis) . 
Mulberry (Moms sp.). 
Pokeberry {PhytoJacca deeandra). 
TuUp tree (Ldriodendron tulipifera). 
Spicebush (Lindera benzoin). 
Blackberry {Rubus sp.). 
Rose (Rosa sp.). 

Juneberry (Amelanchier canadensis). 
Red haw {Cratwgus sp.). 
Cherry {Prunus sp.). 



Skunk bnsh {Rhus trilobata). 
Poison ivy {Rhus radicans). 
Holly {Ilex opaca). 
Inkberry {Ilex glabra). 
Maple {Acer sp.). 
Summer grape {Vitis aestivalis). 
Frost grape {Vitis cordifolia). 
P.ullace grape {Vitis rotundifolia), 
MaypOp {Passiflora incarnata). 
Prickly pear {Opuntia opuntia). 
Rough-leaved cornel (Contus asperir 

folia ) . 
Flowering dog^vood {Comus florida). 
Blueberry {Vaccinium \Hrgatum). 
Knockaway tree (Ehretia elliptica). 
Nightshade {Solanum sp.). 
Elder {Sambucus sp.). 
Arrow wood {Vibu rn u m sp. ) . 
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I^rge crab grasn {Syntherisma nan- 

guimtlis). 
Barnyard grass {Evhinochloa crun- 

galli). 
Yellow foxtail {Chwtochloa glauca). 
Bar grass {Venchrus tribuloidcs) , 
Wire grass (Eleusine indica). 
Sedge (Carejp sp.). 
Splderwort (Tradescantia sp.). 
Hush {Juncus sp.). 
Star grass (Hypoxis hirsuta). 
Star grass {Hypoxis juncea). 
Dock {Rumex sp.). 
Knotgrass i Polygonum aviculare). 
Pale persicaria {Polygonum lapathi- 

folium). 
Pennsylvaiila persicaria {Polygonum 

pennsylvanicum) . 
Smartweed {Polygonum punctatum), 
Virginia knotweed {Polygonum rirgin- 

ianum). 
Hastate tearthumb {Polygonum arifo- 

lium). 



(toosefoot {Chetwpodium sp.). 

Pigweed {Atnaranthus sp.). 

Chickweed {Alainc media), 

Vetcli {Vicia sp.). 

Cranesbill {Geranium sp.). 

Sorrel {Oxalis sp.). 

Croton (Croton sp.). 

Spurge {Euphorbia sp.). 

Spiny sida {8ida apinoaa). 

Violet {Viola sp.). 

Dodder {Cuscuta sp.). 

Stickweed {Lappula sp.). 

Gromwell {Lithospcrmum an^ense). 

White vervain {Verbena urticaefolia) , 

Blue vervain (Verbena haatata). 

Rib grass {Plantago lanccolata). 

Plantain {Plantago sp.). 
I Buttonweed {Diodia teres). 

Prickly sow-thistle {Sonchus asper). 
I Ragweed {Ambrosia artemisiaefolia) , 

Sunflower {Helianthus sp.). 

Sticktight (BtdeiM sp.). 



COLEOFTERA. 



Ground beetles (Carabids') : 

Calosoma scrutator. 

Pasimachus sp. 

i^carites subtcrraneus. 

Dicaelus sp. 

Callida sp. 

Uarpalus caliginosus. 

Anisodactylus rusticus. 

Anisodactylus agricola. 
Click-beetles (Elateridip) : 

Melanotus sp. 
Bronzy wood-borers (Buprestldw) : 

Diccrca obscura. 

Agrilus cgenus. 
Fireflies (Lampyridae) : 

Chauliognathus marginatus. 

Tclcphorus pusiUus. 
Lamellicom beetles (Soarabipidse) : 

Phanaeus carnifex. 

Aphodius lividus. 

Aphodius inquinatus. 

Macrodactylus subspinosus. 

Anomala binotata luteipennis. 

Pelidnota punctata. 

Allorhina nitida. 

Euphoria fuJgida. 

Euphoria inda. 



Long-homed beetles (Cerambycidse) : 

Liopus adspersus. 

Hippopsis Icmniscata. 
I ..eaf -beetles (Chrysomelide) : 

Donacia sp. 

Len^a trUineata. 

Cryptocephalus calidus. 

Colaspis brunnea. 

Nodonota tristis. 

Chrysomela sp. 

Calligrapha bigsbyana. 

Zygogramma hcterotheca. 

Mclasoma scripta. 

Diabrotica 12'punctata. 

Odontota dorsalis. 

Coptocycla sp. 
Darkling beetles (T«iebrionid») : 

Blapstinus pratensis. 
Blister beetles (Meloidse). 
Scarred snout-beetles (Otiorhynchl- 

dip) : 

Oraphorhinus vadosus. 

Compsus auricephalus. 
True snout-beetles (Curculionid«) : 

Hitones sp. 

Pachytychius amfmus. 

Anthonomus grandis. 
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coLEOPTEBA— continued. 



True snout-beetles — Continued. 

Conotrdchelus sp. 

Tyloderma haridium. 

Baris interstitialia. 

Balaninu^ nasicus. 
Blllbugs (Calandrldap) : 

Rhodol>aenu9 13-punctatns, 



Cicadas (Clcadldie) : 

Cicada tibiccn. 
Tree-hoppers ( Membracid® ) . 
Lea f -hoppers ( Tettigonldie ) . 
Jumping plant-llce (Psyllldje). 
Scale insects (Coccidsp) : 

Eulecanium cerasifex. 

EtUeccmium rohiniarwn (?). 



Blllbugs — Continued. 

Sphenophorus carioaua. 

Sphenophorus compressiroatria. 
Barkbeetles (Scolytidw) : 

Tomciua impreaaua. 



HEMIPTEBA. 



Scale insects — Continued. 

Toumeyella sp. 
Stink -bugs ( Pen ta torn id«e) : 

Eiischistus sp. 

N czar a hilaris, 
Lygseidse. 
Assassin bugs (Keduvildte). 



OBTHOPTERA. 



Short-homed grasshoppers (Acrldil- 
dse) : 
Melanoplus atlania, 
Tettix sp. 



Long-horned grasshoppers (Locustl- 

diP). 
Crickets (Gryllld«). 



LEPIDOPTEBA. 



Hawk-moths (Sphingldse) : 

Deilephila Uneata. 

Sphinw kalmifc. 
Owlet-moths (Xoctuidae) : 

Mameatra picta. 

Prodenia omithogalli, 

Alabama argillacea. 



Owlet moths — Continued. 

Helioihis obaoleta. 
Spanworms (Geometrldse) ; 

Nadata gibboaa. 
Leaf -rollers (Tortrlcldae) : 

Carpocapsa pomonella. 



HYMENOPTERA. 



Rough-headed ants (Myrmicidfle) : 

Pogonomurmex sp. 
Smooth-headed ants (Formicidse) : 

Laaiua sp. 



Sa wfl ies ( Tenthredlnidae ) . 



OTHER INSECTS. 



Dragon fly (Odonata). 
Mantiapa brunnea (Neuroptera). 



Two- winged fly (Dlptera). 
Mayfly (^Ephemerlda). 



OTHER INVERTEBRATES. 



Spiders (Araneida). 
Centipedes (Chllopoda). 



Snails and slugs (Gastropoda). 
Bivalves (Pelecypoda). 
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GBAY 0B08BEAK. 

{Pyrrhuloxia sinuata, Plate I, Frontispiece.) 
APPEARANCE, DISTRIBUTION, AND HABITS. 

This grosbeak, which so far has received no distinctive popular 
name, may be known as the gray grosbeak or parrot-bill. It is almost 
the same size as the cardinal, closely resembles that species in song 
and general demeanor, and has similar nesting habits. Moreover, 
it frequents the same kind of country and is resident wherever f oimd. 
In appearance, however, it is quite dissimilar. 

In strong contrast to the glowing hue of the cardinal, the general 
color of both sexes of the parrot-bill is light gray. The wings, tail, 
and long crest are suffused with dark red and the wings are lined 
with rose. This color also surrounds the beak of the male and ex- 
tends over throat and breast in an irregular patch. The beak is 
yellowish and is very curiously modified, being short, thick, strongly 
curved, and apparently of great power. 

The gray grosbeak occurs over about the lower third of Arizona 
and New Mexico and the lower half of Texas, not reaching, however, 
the extreme eastern part of the latter State. There are two sub- 
species, the Arizona parrot-bill (P. sinuata) and the Texas parrot- 
bill (P. 8. texana). Their range extends south to central Mexico. 

ECONOMIC RELATIONS. 

Seventy-four stomachs of gray grosbeaks have been examined. 
All are from Texas, 59 being collected in August and 15 in Septem- 
ber. They do not, therefore, give an adequate idea of the food habits 
of the species, except for that locality and season. Vegetable mat- 
ter averages 71.19 percent of the contents, and animal matter 28.81 
percent. Contrasting the latter amount with 36.54 percent of ani- 
mal food obtained during a corresponding period by the cardi- 
nal, which is highly vegetarian, it appears exceedingly low. It is 
accounted for, however, by the extraordinary preference of the 
parrot-bill for a single item of its vegetable diet, namely, the seeds 
of grasses. 

Vegetable Food. 

Another remarkable feature of the vegetable diet is the scarcity 
of fruit. Only a few pokeberries were eaten, not enough in fact to 
be allotted a percentage valuation. Cardinals, however, collected in 
the same locality at the same time consumed almost 12 percent of 
fruit in August and nearly 30 percent in September. It appears, 
therefore, that the gray grosbeak is distinguished from its nearest 
relative by a remarkable indifference for fruit. 
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Since these grasses 



WEEDS. 

Grai^ seeds constitute an average of 53.09 percent of the total food 
of the birds examined, or more than five-sevenths of the vegetable 
food alone. Most important among them are foxtail {Chmtocholoa^ 
fig. 17) and bur grass {Cenchrus, Plate II, fig. 10), which together 
amount to 43.59 percent of all the bird's food 
are among the most pernicious weeds, the 
parrot-bill is more than welcome to all of 
their seeds it desires. 

The seeds of other grasses also are im- 
portant, furnishing 9.51 percent of the 
bird's subsistence. Among them are seeds 
of witch and crab grasses, most species of 
which are weeds. Yard or wire grass 
(Eleusine indica) also is eaten. Seeds of a 
spurge (Croton sp.) contribute 9.81 percent 
to this gi-osbeak's fare, and other weeds, in- 
cluding bindweed (fig. 21), lambs' quarters, 
tumbleweed (fig. 18), sunflower, carpet weed, nightshade, vervain 
(fig. 3), mallow, etc., compose 6.13 percent. 

Thus the gray grosbeak is a great consumer of weed seeds, and it is 
remarkable that seeds form practically seven-tenths of the food in 
August and September, when insects are superabimdant. The bird's 
habit of feeding upon weeds is undoubtedly beneficial, especially be- 
cause it eats so many seeds of foxtail and bur grass, pests with which 
every farmer in the South has to contend. 




Pio. 17. — Seeds of yeUow fox- 
tall (Chatochloa glauoa), 
(From Hlllman, Nevada Ex- 
periment Station.) 



GBAIN. 



The only grain found in stomachs of this species is sorghum. Six 
birds had eaten it in quantity sufficient to make an average of 2.03 
percent of the total food. Ignoring even the fact that sorghum is 







(From Hlllman, Nevada 



Fig. 18. — Seeds of rough tumbleweed (Amaranthus retroflexus) . 

Experiment Station.) 

usually grown for fodder, not for grain, the amount consumed is so 
small that there need be no fear of damage by this shy and uncom- 
mon bird. 

Animal Food. 

While the parrot-bill consumes a smaller proportion of animal 
matter than other grosbeaks, it selects about the same things, the 
principal items being grasshoppers, caterpillars, and beetles. 
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Neither parasitic Hymenoptera nor predaceous beetles were foimd 
in the stomachs examined, a showing much to the bird's credit. Only 
one useful insect had been eaten, it belonging to the queer neurop- 
teroid genus Mantispa^ the members of which are rare. They are 
predaceous when adult and when young are parasitic in the egg-sacs 
of spiders. 

The remainder of the animal food is composed of injurious species, 
among which are important i>ests. Beetles constitute 4.66 percent 
of the food, weevils alone being 3.42. Of greatest interest among the 
latter is the cotton-boll weevil {Anthonomus grandisj fig. 19), the 
most serious agricultural pest of recent years. 'NMiile the gray gros- 
beak does not feed upon it regularly, nevertheless the habit of picking 
it up wheh occasion offers is highly commendable. Among other 
weevils eaten ai-e additional species of curculionids and scarred snout- 
Ix^tles, inchiding the same silvery-green and golden species {Comp- 

8V8 miricephalv^) 
eaten by the cardi- 
nal. 

Leaf beetles 
(Chrysomelidse) 
probably are next 
in importance. The 
parrot-bill is sharp- 
eyed enough to find 
a species {Chlamys 
plicata) of this 
family that is noted 
for the perfection 
of its protective de- 
vices. This little 
beetle is curiously sculptured and has furrows in which all the appen- 
dages fold, and, being bronzy in color, its resemblance to the drop- 
pings of caterpillars is almost perfect. The Chhimys sometimes feeds 
upon raspl)erry leaves, but has never been found very injurious. 
Nevertheless, it is entirely vegetarian, like all the other beetles of 
the family, s[)ecies of which, even if not at present positively injuri- 
ous, are Irable to become so at any time. The parrot-bill should re- 
ceive nothing but praise for its destruction of leaf-beetles. 

Bronzy wood-borers (Buprestidae) and long-homed beetles 
(Cerambycida*), both of which are destructive to forest and orchard 
trees, also were found in stomachs of this species. 

Beetles, as a whole, are exceeded in amount by caterpillars, the 
latter constituting 10.32 percent of the diet. One of the species 
identified, namely, the cotton worm {Alabama argillacea^ fig. 20), 
has long been known as a great pest throughout the Southern States. 




Fig. 19. — Cotton-boll weevil {Anthonomu» grandin). 
Howard, Bureau of Entomology.) 



(From 
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and in certain years has caused a decrease in the crop of a quarter of 
a million bales, valued at $25,000,000. Many birds devour great 
numbers of cotton worms, and this fact alone justifies the oft-repeated 
statement that " too much can hardly be said in favor of insectivorous 
birds in cotton fields." The gray grosbeak assumes a proper share in 
this valuable work, 14 of the 74 individuals examined having con- 
sumed cotton worms, which formed an average of 39.1 percent of 
their food. As many as 18 caterpillars were found in a single 
stomach. Another caterpillar enemy of 
the same crop, the cotton cutworm {Pro- 
denin omit hog alli^ fig. 9), also is freely 
devoured. 

As beetles were less esteemed than cater- 
pillars by the gray grosbeak, so also are 
the latter less liked than the Orthoptera. 
This group contributes 11.52 percent of the 
total food. Both long and short-horned 
locusts and their eggs are devoured, 7 or 8 
Ij^rasshoppei-s sometimes being secured by a 
single bird. The only species {Syrhula 
admirahilis) identified sometimes feeds on 
timothy. 

True bugs, comprising stink-bugs (Pen- 
tatomidse) and their eggs, cicadas, leaf- 
hoppers (Jassidae), and lantern flies (Ful- 
goridae) compose about 1.5 percent of the 
food. All of these insects are injurious 
and the bird does a service by feeding 
upon them. 

One parrot-bill was bold enough to 
swallow a large hornet {Vespa sp.). A 
few ants also were eaten, and these, together with spiders and snails, 
complete the list of animals devoured. Although this grosbeak is not 
conspicuously insectivorous, almost all the insects it eats are injurious. 

Mineral Matter. 

While mineral matter was absent from the majority of the stomachs 
examined, enough was contained in the remainder to make an aver- 
age of 3.62 percent for the whole number. . 

Summary. 

The present incomplete data indicate that for a grosbeak the par- 
rot bill is decidedly vegetarian, preferring vegetable food even in 
months when insects abound. More than 69 percent of its food 
during August and September consists of weed seeds, the small 

18848— Bull. 32—08 3 




a 

Fio. 20. — Cotton worm (Ala- 
bama aryillacca ) . ( From 
Riley, Bureau of Entomol- 
ogy.) 
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amount of grain taken bringing the total amount of vegetable food 
up to 71.19 percent More than half of the total subsistence con- 
sists of grass seeds alone. 

The 28.81 percent of animal food is made up almost exclusively of 
harmful species, among which are the most important pests of the 
cotton plant, namely, the cotton worm and the cotton boll weevil. 

Although the data on hand are insufficient to determine the exact 
economic status of the bird, it may be stated with confidence that 
the gray grosbeak is almost entirely beneficial. 

LIST OF SEEDS AND INVERTEBRATES EATEN BY THE GRAY GROSBEAK. 

GRAIN. 

Kafir com (Sorghum rulgare durra). 

WEEDS. 



Joint grass {Paspalum sp.). 
Crab grass (Syntherisma sp.). 
YeUow foxtaU {ChiFtochloa glauca). 
Bur grass (Cewohrus trtbuloiden) . 
Wire grass {Elemine indica). 
Bindweed {Polygonum sp.). 
Goosefoot {Chenopodium sp.). 
Rough pigweed (Amaranthus retro- 

flexus), 
Pokeweed {Phytolacca decandra). 



Carpetweed {Mollugo verticillata) . 

Sorrel {Oofalis sp.). 

Sparge (Euphorbia sp.). 

Croton (Croton sp.). 

Mallow (Malva sp.). 

8ida sp. 

Vervain (Verbena sp.). 

Nightshade (Solanum sp.). 

Sunflower (Helianthus sp.). 



COLBOPTEBA. 



Bronzy wood-borers (Buprestidfle). 
Long-homed beetles (Cerambycldae) 

Liopus cra88ulu8. 

Hippopsia lemniscata. 
Leaf-ljeetles (Chrysomelidae) : 

Chlamys plicata. 



Scarred snout - beetles (Otiorhyn- 
chldffi) : 

Compsus auricephalua. 
True snout-beetles (Curculionidie) : 

Anthonomus grandis. » 

Acallea sp. 



HEMIPTEBA. 



Cicadas (Cicadidse) : 
Cicada sp. 



Leaf-hoppers (Jassidae). 
Lantem flies (Fulgoridffi). 



OBTHOPTISBA. 



Short-homed grasshoppers (Acridii- , Long-homed 

dse) : j d«). 

Syrbula admirabilis, ' 



grasshoppers (Locusti- 



LEPIOOPTEBA. 



Owlet-moths (Noctuidae) ; 
Prodenia omithogalli. 
Alabama argillacea. 
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Hornets (Vespids) : 
V€»pa sp. 
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BTMXirOFTEBA. 

Smooth-headed ants (Formicidie). 



NEUBOPTBBA. 

Mantispidie : Mantispa sp. 

OTHER INVEBTEBBATES. 

Spiders (Araneida). { Snails (Gastropoda). 

BOSE-BBEASTED OBOSBEAX. 

(Zamelodia ludoviciatMt Plate III.) 

APPEARANCE, DISTRIBUTION, AND HABITS. 

The rose-breasted grosbeak, one of the loveliest ^nd most valuable 
of our North American birds, is easily recognized by its characteristic 
coloring and big bill. The male is.gayly clad in rose, white, and 
black, the brightest tint partly covering the breast and lining the 
wings. The female, while soberly clothed in buffy, grayish, and 
brown, can not be mistaken, once the appearance of the species is 
familiar, the plump form and thick bill suflSciently distinguishing her. 

The song of the male rosebreast is as charming as his appearance 
is striking, its notes being among the sweetest and most inspiring of 
the avian chorus. The bird seems never to tire of his music and may 
be lieard during the hottest days and even at night. However, he 
is also^ a paragon of domesticity, taking turn with the female in 
incubating the eggs and later doing yeoman service in feeding the 
young. 

The bulky and loosely-fashioned nest is built in June, and 3 or 4 
eggs are laid. The nests are very often placed in orchard trees; 
indeed, where conditions permit, they are almost invariably in the 
vicinity of cultivated lands. 

The birds are fairly common, especially in the northern part of 
their range, but they are not evenly distributed. For instance, in one 
locality, for no obvious reasons, grosbeaks are absent, while in another 
near by several pairs may live. In Wisconsin 7 nests have been 
found in a space of not over 5 acres, and on the brushy banks of a 
little stream in New Jersey 11 pairs nested within a quarter of a 
mile. If these figuras held for any considerable area, they would 
indicate that the bird was very abundant, and indeed it would 
appear that in most accounts the number of rose-breasted grosbeaks 
has been underestimated, unless we are to a>ssume that of late years 
the bird has increased in numbers greatly. In parts of New England 
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during the last twenty years the bird is known to have increased, 
and where once rare it is now conunon. In western Pennsylvania 
rosebreasts are said to be as common as song sparrows, and £. A. 
Preble, of the Biological Survey, found them in migration one of the 
commonest birds along the Athabaska River, near the northern limit 
of their distribution. 

The rosebreast ranges farther north than any other of the group 
of grosbeaks here treated. Breeding from the latitude of St. Louis 
and northeastern Kansas and in the AUeghenies from southern Ten- 
nessee, it occurs as far north as Newfoundland and Quebec in the east 
and in the west extends through the Dakotas and lower Saskatche- 
wan to Peace River Landing, Alberta, and the vicinity of Fort 
Smith, Mackenzie — the latter locality only 6° from the Arctic Circle. 
In winter the species is found from southern Mexico to below the 
Equator in Ecuador. 

ECONOMIC RELATIONS. 

Much interest attaches to the present species because of its well- 
known fondness for the Colorado potato beetle. More than 35 
printed articles of greater or less length have been devoted to the 
bird because of this Jiabit, and brief reports upon it appear in four 
previous publications of the Biological Survey.** 

One hundred and seventy-six stomachs of the rosebreasted gros- 
beak are available for present examination, and these were obtained 
in the seven months from April to November (excepting October), 
from 17 States and the District of Columbia, besides Nova Scotia, 
Ontario, and Northwest Territory. 

A detailed inventory of the contents of these stomachs having been 
made and the results tabulated, it was found that the bird consumes 
an average of 52 percent of animal matter and 48 percent of vege- 
table per month during its stay in the summer home. The maximum 
amount (74.25 percent) of animal food is taken in June, the nesting 
month. Remarkable features of the. food habits are the apparent dis- 
inclination for grasshoppers and the strong preference for wild fruits. 

Vegetable Food. 

The vegetable part of the diet is composed of the following ele- 
ments: Weed seed, 15.74 percent; grain, 5.09 percent; garden peas, 
1.37 percent; wild fruit, 19.8 percent, and other vegetable matter, 
including a small quantity of cultivated fruit, besides buds, flowers 
of trees, etc., 6.5 percent. 

<» Barrows, W. B., Rep. (^ommr. Agr. (1888), 1889, pp. 535-536; Merrlam, C. 
Hart, Rep. Commr. Agr., 1889, p. 309; Beal, F. K L., Farmers' BuU. 54, 1897, pp. 
28-30; Beal, F. E L., Farmers* Bull. 54, rev. ed., 1904, pp. 34-35. 
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Black-headed AND Rose-breasted Grosbiak. 
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The items obtained from cultivated crops, being of chief interest, 
will be considered first. While it is needless to state that most of 
the testunony regarding the value of this bird is favorable, yet com- 
plaints of injury from it have been made which are verified by stom- 
ach examinations. The crop most frequently attacked by rose- 
breasted grosbeaks is the common garden pea. 

PEAS. 

Ten accounts from correspondence and published writings go to 
show that this grosbeak sometimes feeds upon peas. Six of them 
refer to damage in Iowa, two in Illinois, one in Massachusetts, and 
one general. Three persons regard the bird as very destructive; 
three, while stating that injury is committed, are less severe in their 
strictures; while the remaining four, admitting the consumption of a 
few^ peas, consider the bird)s services in preying upon injurious iuT 
sects ample compensation for the loss sustained. 

The attacks of this bird upon peas were observed as early as 1880, 
W. B. O. Peabody <» writing as follows; 

At the latter part of the «innimer, our gardens are frequented by the young 
In great numbers, and bitter eomplalnts are made, with or without reason, of 
their depredations on the jieiis. 

Among more recent charges of injury, that of H. J. Giddings, of 
Sabula, Iowa, may be cited, both because the amount of damage is 
extreme, and further because the observations are supported iu part 
by stomach examination. Mr. Giddings says; 

During the last summer [1802] rosebreasted grosbeaks were UDueually 
numerous here. ♦ • ♦ The last two weeks in June and the first week in 
July (after the young had left the nest) they became very destructive, eating 
all kinds of fruit and entirely destroying a small patch of green peas In my 
garden. (Nov. 18, 1892.) 

Six grosbeak stomachs were sent in from this and other gardens 
where the birds had access to peas, but examination disclosed peas 
in only two of them, constituting in one case 10 percent of the 
stomach contents and in the other 80 percent. Peas were found in 
one other stomach also, of the 176 examined, this having been col- 
lected in Minnesota in July. It held 4 peas, which were 80 percent 
of the contents. Were there no other evidence, the above is suflScient 
to show that the rosebreast has a taste for green peas which is some- 
times gratified at the expense of the gardener. 

Some observers believe, however, that the bird makas full repara- 
tion for damage done. E. M. Hancock, of Waukon, Iowa, states: 

Tbe rosebreasted grosbeak has more than made amends for its pea stealing 
by Its determined warfare upon the Colorado potato beetle, helping very ma- 
terially to keep down this pest. (April, 1886.) 



'^ Birds of Massiichusetts, 1839, p. 329. 
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Henry Nehrling** writes: 

It i8 said to eat green pean, and for this reason it is often killed, though the 
damage done in this way does not compare with the many benefits it bestowa 

The question is, Do stomach examinations support this view? 
Years ago Prof. F. E. L. Beal observed the rosebreast in the act of 
eating peas and found the pods cut open and the peas gone; the con- 
tents of a stomach were examined, and two or three peas, several 
potato beetles, and a tomato worm were found 5 whence it is evident 
that this particular grosbeak, at least, was paying well for its peas. 

In this connection the record of 6 birds from Iowa gardens is of 
interest. Fifteen percent of their food was peas, and to that extent, 
of course, they were detrimental; but as an offset more than 17 per- 
cent consisted of bronzy wood-borers and 12.5 percent of weevils, in- 
cluding the injurious pine bark-weevil and 2 nut weevils. A\Tiile 
these insects ai-e very injurious to timber, it may be claimed that they 
are not of direct consequence to the gardener. But insects especially 
injurious to gardeil crops also were consumed, 14.8 percent of the 
food consisting of white grubs, which are enemies of strawberries, 
and a flower beetle, which injures young com and many fruits, besides 
the notorious Colorado potato beetle. Caterpillars and ants also 
were preyed upon by these 6 birds, and scale insects {Eulecanium, 
sp.), the very worst pest of fruit trees, formed 4.5 percent of their 
food. The gardener is vitally concerned in reducing the numbers of 
these insects, and it is evident that the 15 percent of peas consumed 
is paid for many times over by the destruction of more than three 
times that amount of garden and forest enemies. Moreover, to de- 
termine the true significance of the damage done, not only the birds 
which had eaten |>eas, but the species collectively must be considered. 
The present investigation shows that 3 birds out of 176 had stolen 
peas, while scores had literally feasted upon the worst enemies of 
agriculture. Peas constitute 1.36 percent of the total food of the 
grosbeaks examined, while noxious insects certainly compose thirty 
times as much. Viewed in the light of these facts, the loss sustained 
would be nothing compared to the benefits received were it not for 
the fact that the birds' depredations are often local in character, as 
in the case cited above, one cultivator, perhaps, furnishing the supply 
of peas for all the grosbeaks in the neighborhood. 

However, even under such circumstances a remedy is available 
without the necessity of sacrificing the birds. Wire guards or bird 
netting afford protection, and in the case cited above Professor Beal 
at once stopped the grosbeaks' visits to his pea patch by means of an 
old coat on a pole. 

a Our Native Birds of Song and Beauty, II, 1896, p. 206. 
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GIAIV. 

Grain composes 5.09 percent of the food of the 176 rose-breasted 
grosbeaks examined, the cereals selected being com, wheat, and oats. 
The bird has been accused of injuring each of these products, and 
stomach examinations lend support to the complaints. 

Com. — Part of the damage to com is of an unusual nature. H. S. 
Giddings, of Sabula, Iowa, writing about the same grosbeaks men- 
tioned above as injurious to peas, says : 

Prom the time they arrived until their departure they fed continuously pn 
com from a crib on my place. ♦ • ♦ Sometimes as many as 10 or 12 would 
be In the crib at once. 

The stomachs of 3 grosbeaks shot at this time contained corn, the 
grain constituting in each case about half the contents. Notwith- 
standing these facts, it is very doubtful if any considerable damage 
is ever committed in the manner described, if for no other reason 
than that the opportunity is seldom presented. Moreover, such 
depredations are easily prevented by simple and inexpensive means, 
such as lining the crib with wire netting and closing the doors when 
not in use. These precautions will not only keep out wild birds, but 
also rats, mice, and chickens, which animals xmdoubtedly destroy 
vastly more stored grain than all native birds together. 

A small quantity of the com eaten by the rose-breasted grosbeak 
may be pilfered from the growing crop, one bird taken in Pennsyl- 
vania in July having eaten enough com to form 8 percent of its 
stomach contents, and one from Illinois in September consumed 50 
percent. There is no way of determining positively whether this 
grain was crop com or waste ; but if only 2 grosbeaks out of 176 take 
corn from the ear, there is no cause for alarm. The com obtained 
in May by 2 other rosebreasts from Illinois and Minnesota may have 
been either seed or waste. 

OaU. — Seed oats may sometimes be devoured by grosbeaks. E. A. 
Mearns says : ^ 

Where fields newly sown with the cereal grains are convenient to Its wood- 
land retreats, It * * * will collect in large flocks, and resort there con- 
tkiually, as long as there is a grain of seed to be had. 

As this statement refers to a locality in New York where the rose- 
breast occurs only from May to September, the crop in question must 
be oats. 

This grain was eaten by 5 of the birds examined, 4 of which may 
have obtained it from newly sown fields, but even this trifling injury 
to the crop may be prevented and other advantages secured by drill- 
ing. The fifth grosbeak, which was collected in Illinois in July, prob- 
ably obtained the oats it devoured from standing grain. 



oBull. Essex Inst, 12. 1880, p. 21. 

Digitized by VjOOQ IC 



38 POOD HABITS OP THE GROSBEAKS. 

Wheat. — ^A certain quantity of wheat also may be taken from the 
heads, but no complaints of such damage have been received, the only 
observation at hand which bears upon the point being that of Audu- 
bon. Referring to a brood of young rose-breasted grosbeaks in the 
vicinity of Cincinnati, he says : *» " The parents fed them on the soft 
grains of wheat which they procured in a neighboring field." Four 
grosbeaks out of the 176 examined had fed upon wheat. That ob- 
tained by 1 collected in Connecticut in May is obviously waste, but 
3 birds, which had eaten wheat during July and August in Iowa and 
Illinois, may have attacked standing grain. These 4 birds obtained 
about 3 kernels of wheat each, which is an average of less than a 
fourteenth of a kernel apiece for the 176 grosdbeaks examined. Now, 
if the proportion of grosbeaks eating wheat, 4 to 176, or thereabouts, 
holds true for this species at large, and the birds do not exceed the 
moderate average of 3 kernels each, it would require the united efr 
forts of the grain eaters among some 30Q,000 grosbeaks to consume a 
quart (21,000 kern^) of average wheat. It is evident, therefore, 
that the rosebreast's wheat-eating habits can not be termed injurious. 

To sum up the rosebreast's relation to grain. crops, as shown by 
the present investigation, 15 |i)irds out of a total of 176 fed upon 
grain, including oats, wheat, and corn. Wheat and com eaten by 4 
of these very probably was waste, while 3 birds had taken corn from 
a crib, and 4 had eaten oats which may have come from newly sown 
fields. In both cases the injury was easily, preventable. Six gros- 
beaks, consuming one or the other of the grains mentioned, may have 
pilfered standing crops. This latter injury to grain constitutes the 
only real case against the bird, and involves only 1.17 percent of 
the total food of the birds examined. If this ratio holds true for the 
entire species, the damage is of no special consequence. This view is 
further strengthened by the fact that no complaints have been made 
of injury to standing grain, the only stage in which it is subject to 
attack under the best methods of culture. 



All grosbeaks are usually thought to feed much on buds, and none 
of the species are believed to be more fcmd of them than the rose- 
breast. Most writers have commented on this habit of the rose- 
breast, and it is referred to also by many correspondents. However, 
buds were found in but 2 of the stomachs examined, while flowers of 
trees were found in 4, and it is quite possible that more of the records 
of field observers relate to flowers than to buds. Among trees whose 
buds are said to be devoured are beech, cherry, pear, wild plum, soft 

o Birds of America, III, 1841, p. 210. 
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maple, box elder, and elm. Apparently some of these are greatly 
relished. G. E. Atkinson, of Ontario, says:» 

They cut off the buds [of beech] close to the twifc eat the soft pip, and drop 
the shells. On May 11, I ♦ ♦ ♦ saw three rose-breasted grosbeaks feeding, 
♦ • ♦ occasionally darting out at a passing Insect. I managed to secure one 
and its stomach was packed with these buds. 

The practical significance of the rosebreast's budding has been the 
subject of widely varying opinions. Seventeen statements concern- 
ing the subject are at hand, which, briefly put, are as follows: One 
author holds the grosbeak injurious; one thinks it may possibly be 
so; two perceive very little damage; one considers any detriment in 
this way fully recompensed by the bird's utility in other directions: 
ten assert that no harm whatever is done, and two declare that bud- 
ding is beneficial. It will be of interest to cite in full some of these 
diverse opinions. E. A. Meams writes : * 

Soon after its arrival, the rose-breasted grosbeak appears about our houses, 
and, possibly, does some damage to the fruit crops by eating the blossoms in 
the orchards ; it is especially fond of those of the cherry, and the rapidity with 
which it dispatches them Is quite marvelous. 

H. D. Mi not says: ' 

He * * • eats buds, often committing depredations on our fruit trees; 
and be must be considered as Injurious to agriculture. He frequently plucks 
blossoms, and, dexterously cutting off the petals, etc., lets them fall, while he 
retains the ovary which contains the seeds. 

Commenting upon the latter author's statement, William Brewster 
observes : ^ 

There are no good reasons for assuming that this injures the trees or even 
their crops of fruit. On the contrary, both are probably benefited by the 
process, which is, in effect, a sort of fruit pruning, seldom if ever more severe 
than that practiced by the thrifty horticulturists. 

It will have been noted that the above quotations refer to flowers, 
which, as previously stated, seem to be eaten much more commonly 
than leaf buds. Dr. B. H. Warren found flowers of hickory in 
11 stomachs, those of beech in 26, maple in 3, and other blossoms in 
23 stomachs collected during May in Pennsylvania. Dr. A. K. Fisher 
has observed rosebreasts feeding on the flowers of elm and walnut, 
and during the present investigation flowers of oaks were found in 4 
stomachs, the blossoms in two of them being of the post oak {Quercus 
TTiinor), No appreciable damage ensues from the bird's habit of 
feeding on the flowers of forest trees, since the fruits of these trees 

« Trans. Canad. Inst., Ill (1890-91), 1892, p. 40. 

* Bright Feathers of North American Birds of Beauty, F. R. Rathbun, 1881, 
pp. 31-32. 

c Land Birds and Game Birds of New England, 2d ed., 1895, p. 241. 
<* Loc. eit. 
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are of little economic value. Moreover, it is noticeable that the fruit- 
producing or pistillate flowers are not the ones preferred, but the 
sterile staminate ones. /These are produced in countless millions, and 
wither and fall away after a short season. All of the plants named 
above, whose seeds are even occasionally utilized by man, such as 
the hickories, walnuts, beech, and oaks, have the staminate and pis- 
tillate flowers separate, while no use is made of the seeds of the maple 
and elm, which have both sexes present in a single flower. 

Buds were found in but 2 stomachs, those in one being identified as 
poplar, and remains of tender young shoots of some woody plant were 
eaten by another grosbeak. These results indicate a much slighter 
preference for buds than the bird is usually credited with. But even 
admitting that the bird relishes buds, it is difficult to conceive how 
forest and shade trees, nunierous as they are, can possibly l)e injured, 
since the rosebreast never gathers in large flocks during the budding 
season. With fruit trees the case is different, for an isolated tree in a 
home garden may receive the attentions of several birds at the same 
time. But even then the chance of injury is slight, and in the major- 
ity of cases the tree, as stated above, receives no more than a bene- 
ficial pruning. 

CULTIVATED FBUIT. 

The rosebreast is said to feed occasionally on cultivated fruits, but 
no complaints of serious injury by the bird have been received. Most 
observers state that they lose but little fruit by grosbeaks, and this 
is considered only partial payment for services rendered. One cor- 
respondent, after mentioning the fact that the birds eat the potato 
beetle, says : 

They also feed ou my berries. StUl I plaut enough for all, and put up with 
the loss for the sake of their good qualities. 

The rosebreast is reported to attack cherries, currants, and other 
berries. During the examination of stomachs, however, cultivated 
fruit was found to have been eaten by only 1 grosbeak. This bird and 
a companion were collected in a cherry tree in Massachusetts, where 
they were suspected of pilfering the fruit. One had eaten perhaps a 
single mouthful of cherry, which constituted 18 percent of its 
stomach contents, and had eaten also some weevils, stink bugs, and 
a potato beetle, all highly injurious insects. Several other grosbeaks 
of the present collection were killed because they were thought to be 
eating fruit, but their stomachs yielded no trace of it. 

WILD FBUIT. 

While cultivated fruit is a negligible item of the rosebreasted 
grosbeak's bill of fare, wild fruit, on the contrary, is the most im- 
portant single article, constituting 19.3 percent, or almost a fifth of 
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the total food. Many different kinds of fruit are eaten, among 
which elderberries are probably of most importance. Both the com- 
mon sweet elder (Sambucus canadensis) and the red-berried elder 
(S. pubens) were identified. Nineteen birds had eaten these fruits, 
which often composed from 60 to 90 percent of the stomach contents. 
In the gizzard of 1 grosbeak were found fully 200 seeds, which 
means that no less than 40 to 50 berries were taken at one meal. 
Blackberries and raspberries rank next in preference, 17 birds having 
eaten them, and they sometimes constitute 80 percent of ttie food of 
individual birds. 

Mulberries also are relished, the rosebreast often being observed 
feeding on the wild red mulberrj' {Motuh nihra), June berries 
{Amelanchier canadensis^ Plate II, fig. 3) were eaten by 3 of the 
grosbeaks examined, 80 seeds being discovered in 1 stomach. Eight 
or more of these rather large fruits must therefore have been taken 
b}^ this bird. Among other wild fruits eaten by the birds examined 
are wild red and black cherries (Plate II, fig. 1), ehoke cherry, rough- 
leaved dogwood (Plate II, fig. 6), winter- 
green, checkerberry, red haw, strawberry, 
supple-jack, and pokeberry (Plate II, fig. 
4). In addition to these, authors and 
correspondents add flowering dogwood 
(Plate II, fig. 5), juniper, and sour gum. 

WEEDS. 

Although this grosbeak is not particu- ** i«- 21.— seeds of black bind- 

,,-3-,, J - J*, ii weed (Polygonum convolvu- 

larly lond of tne seeds or weeds, it takes /«,). (From Hiiiman, Nc- 

part in the warfare which birds wage ^*^ Experiment sution.) 

against these misplaced plants, and attacks some very troublesome 
species. Fifteen and three- fourths percent of the bird's food is com- 
posed of weed seed, and a greater proportion is consumed in August 
and September than in other montha The seeds of smartweed and 
bindweed (fig. 21), species unfavorably known both in country and 
town, were selected by the greater number of rosebreasts. Those of 
tumbleweed or amaranth (fig. 18) are next in favor, and when eaten at 
all almost invariably compose the ma^or part of the stomach contents. 
These weeds are obnoxious almost everywhere, and their bad qualities 
are miiversally acknowledged. Seeds of foxtail (figs. 17 and 37), 
highly valued in the dietary of many birds, were fed upon Jby but 
2 rose-lMreasted grosbeaks, and other grass seeds — a small wild oat 
in 2 cases — were eaten by 4 of the birds examined. Nightshade 
and sedge seeds were each selected by the same number of birds. The 
akenes of both common (fig. 6) and giant ragweed were sampled, and 
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the seeds of vervain (fig. 8) and dock are occasionally devoured. 
Milkweed and sunflower are added to this list by other writers. 

MISCELLANEOUS VEGETABLE FOOD. 

The rosebreast feeds upon some vegetable matter which doi^ not 
fall into any of the previously discussed categories. Seeds ^t the 
touch-me-not and blood-root, plants widely known for their flowers, 
are examples. Each was eaten by 1 individual, and 1 fed upon red- 
bud seeds also, which constituted 80 per cent of its stomach coi^tents. 
The spiny, globe-like fruits of the sweet gum {Liqiiidambar styra- 
ciflua) are bitten into occasionally, but the remains found in the 
stomach so resemble another but unknown substance that it was pos- 
sible to identify them certainly in only one instance, and then by 
means of the very characteristic fertile seeds* The pendent sycamore 
balls are sometimes rifled of their seed, as also are the aments of alder 
and birch. 

Among the obje<rts most puzzling to classify economically are the 
curious excrescences of plants, known as galls. These, as is well 
known, are nurseries for insects, within which the larvse develop. 
They are eaten by many birds, extensively by some, and in an instance 
cited by Dr. A. D. Hopkins," turkeys, chickens, and even hogs and 
cattle fattened on an abundant gall of the black oak, known in Mis- 
souri and Arkansas as " oak wheat " or " wheat mast." An analysis 
accompanie.s this note which leaves no doubt that the nourishing 
elements of galls are of vegetable, not animal, origin. Although this 
may not be true of all galls, such as certain thin-walled kinds made by 
plant lice in which at the proper stage the bulk of the imprisoned 
insects exceeds that of the shell, yet generally, no doubt, it is safe to 
classify galls as vegetable food. This has been done in the case of 
those eaten by grosbeaks. Nine rosebreasts had eaten galls, but in 
only one instance did they compose as much as half the food. The 
galls eaten appeared to be similar to the spherical species common on 
oaks. 

Animal Food. 

Animal food, consisting almost exclusively of insects, composes 52 
percent of the food of the rose-breasted grosbeak. Nearly 36 per- 
cent is beetles, 3.82 percent caterpillars, 6.43 percent Hymenoptera, 
and 2.38 percent scale insects, the remainder (about 3.33 percent) 
being made up from several other groups of invertebrates. While 
the rosebreast feeds upon a large number of formidable insect pests, 
it devours some beneficial species also. The latter are accorded prior 
consideration. 



« Proo. Ent. Soc. Wash.. V. liK)3, pp. 151-152. 
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As just noted, almost 6.5 percent of the total food is Hymenoptera, 
and ss this group contains some of the most useful of all insects, it 
must be ascertained how many, if any, of these forms fall a prey to 
the bird. The beneficial Hymenoptera are the small parasitic species, 
the ^gs of which are deposited in the bodies of caterpillars ancTin 
the eggs of many insects, to develop there and later destroy their 
hosts, and the larger wasps, which store up caterpillars and other 
creatures as food for their young. Very few parasitic species were 
found in the stomachs, the larger Hymenoptera apparently being 
preferred. In many cases a single wasp composed from 40 to 90 
percent of the stomach contents of individual grosbeaks. It is pos- 
sible that among these are some of the highly beneficial solitary 
wasps, but the probabilities are that most of them belong to the more 
abundant, gregarious species, which although often beneficial would 
lose little by the destruction of few of their number. 

Fifty-four of the 176 grosbeaks examined were found to have 
eaten Hymenoptera of some sort, which shows that the bird has a 
decided liking for these insects; but, as just mentioned, few bene- 
ficial species are eaten, while a number of injurious ones are devoured. 
One grosbeak secured a cuckoo fly {Chrysis sp.), which is a parasite 
of the useful solitary wasps. Three fed upon sawfly larviP, which 
have habits like caterpillars, and are injurious to roses, currants, 
pear, willow, and other plants. One bird when collected had 10 
sawfly larv8B in its beak, which it was probably gathering for its 
young; while in the stomach of another grosbeak were 24 of these 
larvie, which constituted 60 percent of the contents. The few ants 
taken are injurious, especially those of the genus Camponotus^ which 
sometimes devour the wood of living trees, hollowing them out to 
mere shells. Two rosebreasts ate little mining bees {Andrena)^ one 
consuming 26 of these and nothing else. They have no special 
economic significance except as carriers of pollen. 

Passing now to beetles, this grosbeak was found to prey upon 
members of three useful families, the ground-beetles (Carabidsp), 
ladybirds (Coccinellidae), and fireflies (Lampyridap). Seven birds 
ate predaceous ground -beetles, but since they compose only a little 
more than 0.5 percent of the food from May to Septen^ber, little 
harm is done. One of the 7 grosbeaks captured a large shining black 
ground-beetle {Pasimarhv^ depresstis), which is about an inch in 
length and is one of the most powerful insects of the family. 

Three birds ate coccinellid beetles, one securing a twice-stabbed 
ladybird {ChUocorus hivulnerua)^ a noted enemy of scale insects. 
If many such beetles were eaten, damage would be done, but as they 
compose less than 0.2 percent of the total food, it is e\ndent that only 
occasionally one is snapped up. Moreover, the grosbeak compensates 
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for any injury done in this way by feeding upon the prey of these 
beetles — the scale insects. 

Fireflies, which are predaceous both in the larval and adult stage, 
are constantly fed upon by grosbeaks. These insects are supposed to 
be excellent examples of protected species, having the power of secret- 
ing nauseous juices, while the ^' fire ^' is supposed to act as a warning 
signal and certify the bearer's identity to its enemies. It is said that 
some birds refuse them. However, since 28 rose-breasted grosbeaks 
fed upon them and 6 lo 12 of the beetles were found in single stom- 
achs, they must be relished by this species at least. Fireflies prey 
upon many important agricultural pests; hence the destruction of 
any considerable number of them is a loss; and while but 2.71 per- 
cent of the grosbeak's food consists of these useful beetles, the bird is 
chargeable with a distinctively injurious habit. 

Thus far only a fourth of the rosebreast's animal food has been 
discussed. Less than half this amount, or only about a tenth of the 
total animal matter, is made up of beneficial insects whose destruc- 
tion is a loss to man. The remaining nine-tenths con- 
sists in part of insects of neutral import, but mostly 
of positively injurious species, 

Incli|ded in the latter category are the bronzy wood- 
borers (Buprestidae), among the most serious pests to 
fruit and forest trees. The larva*, known as flat- 
headed borers, do the mischief, often killing trees by 
^bu'"rT8tM ^'^'iipl^^^ly girdling them just under the outer bark. 
( chauophoia The adults are incused in a glittering coat of hardest 
viroinienHiH) ,nail, and although they expose themselves on flowers 

(Marx del. Bu- , ' , i- , i. xi x j? j 

reau of Ento- and Icavcs or on the limbs of trees, they are not fed 
moiogy. „po,^ to a marked degree by most birds. The rose- 

breasted gi'osbeak, however, seems to relish them, 3.02 percent of its 
food being composed of these well-protected beetles. The larger spe- 
cies are sometimes captured, one grosbeak having obtained the bulky 
buprestid ChaJcophora rirginienavi (fig. 22), which is very destruc- 
tive to pines. This species is an inch in length and as firm and hard 
as a nut. Smaller species of another genus {Dicerca^ including D, 
obscura)^ which feed on hickory and other deciduous trees, also are 
devoured. Many others not identified were eaten by the 26 grosbeaks 
which secured buprestids, and tKe rosebreast must be characterized 
as one of the important enemies of these beetles. 

Resembling the buprestids in compact build and equaling them 
in evil qualities are the click-beetles (Elateridae), the larvae of which 
are commonly known as wireworms. Their attacks on meadow- 
^ass, grains, and strawberries are of annual occurrence, and result 
in much damage. Twenty-three grosbeaks, or about one-seventh of 
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the number examined, devoured click-beetles, thus benefiting the 
farmer considerably. 

Not so many of the birds fed upon long-homed borers, but the re- 
sulting benefits are less valuable only in degree, as the beetles of this 
family are often disastrous pests. They are frequently large and 
strikingly colored, and one of the handsomest, as well as the most 
injurious kinds, the painted hickory borer {Cyllene picttis) is eaten 
by the rosebreast. This insect is known as the commonest and most 
destructive pest of the hickory. Another borer also ^Phymatodes 
varius), which lives in dead wood, and which is sometimes injurious 
to the tanbark industry in the South, is devoured. 

The rosebreast shows particular fondness for large beetles, a taste 
readily gratified among the lamellicom or scarabseid beetles. Among 
these larger species, beetles of the genus Dichelonycha^ which feed 
upon flowers and sometimes are destructive to cultivated plants, were 
eaten by 9 rosebreasts. Six ate cetoniids 
{Kuphoria fulffida. et al.), which are es- 
pecially adapted for feeding on flowers, 
and which also at times turn their atten- 
tion to fniit and the tassels, silk, and 
young grains .of com. The beautiful 
and bulky goldsmith beetle, about three- 
fourths of an inch long, is captured oc- 
casionally, and for this service the bird 
is to be commended, as sometimes the 
lar\'w are very destructive to strawber- 

. 1 'x I- 1 ^ • ^'0- 23. — Seed corn scarabsld 

nes. A white gmb or larva of a JUne- (Aphodlua granarius). (From 

bug was the plump morsel obtained by • Forbes, Illinois Experiment 

another grosbeak. The ravages of this 

beetle in lawns and strawberry plots are well known. The bird 
feeds also upon another good-sized scarabaeid (Anomala hinotata)^ 
which injures grapes and other plants. 

Among the smaller members of this family the dung beetles, 
which occur in large numbers, flying near the ground along country 
roads, are frequently captured by this grosbeak. Most of them are 
of neutral economic position, but one species {AphodiuH granarius^ 
fig. 23), burrows into sprouting corn. Having this bad habit, the 
farmer is indebted to the grosbeak for preying upon it. 

Passing to a group of beetles, the weevils, which are an important 
element of the food of most birds, and which are so uniformly in- 
jurious that almost any one of them may be deemed a pest, it is grati- 
fying to note that the rosebreast does its share toward checking 
them. Moreover, among the kinds it eats is one of the very worst 
enemies of cultivated fniit in the United States, namely, the plum 
ciu-culio {Conotrachelus nenuphar j fig. 24). One grosbeak devoured 
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three of these destructive weevils, which may be taken as indicating 
that an opportunity to feed on them is not overlooked. In this con- 
nection it is of interest to recall the other birds that are known to 
prey upon this pest. They are 8 in number: Great-crested flycatcher, 
Baltimore and orchard orioles, yellow-throated vireo, bank swallow, 
veery, hermit thrush, and bluebird. The grosbeak does not confine 
itself to the plum curculio, but evinces a taste for related species, 
two of which were identified. These infest the hackberry and hick- 
ory, respectively. A fourth kind was present in the stomachs, but 
could not be assigned a specific name. The curculios destroy a large 
proportion of the fruit of the trees they attack, and are capable of 
doing vast damage ; hence the services of the birds that devour them 
are of great value. 

Belated to the curculios are the nut weevils (Balaninus) , which 
attack their favorite plants in much the same way, and often ruin 

the crop of nut-bearing 
trees. Six grosbeaks ate 
from 1 to 3 each of these 
weevils, one bird captur- 
ing 2 acorn weevils {B. 
nasini^). Another cur- 
culionid (Hylobius 
pales), which feeds both 
in living pine trees and 
pine logs, is included in 
the grosbeak's diet, and 
a weevil {Ampeloglypter 
sesostrt^), which infests 
the Virginia creeper, was highly relished by an Illinois rosebreast, 
11 being eaten, which constituted 74 percent of the stomach contents. 
Others in the same group are consumed, as many as 4 or 5 being eaten 
by individuals of the more than 20 birds which fed upon them. 

A second family of weevils, the scarred snout-beetles, also con- 
tributes to the fare of this grosbeak, and four of them composed 87 
percent of the food of one bird ; while another rosebreast, one of four 
which fed upon clover weevils (Sitones), captured 13. Billbugs 
(Calandrida*) are represented in the bird's diet by the conspicuously 
red and black colored snout-beetle {Rhodohaenns IS-punctatiis), com- 
mon on thoroughwort (Eupatorivm) . A weevil of yet another brandi 
of the suborder is sometimes devoured, namely, the peculiar brenthid 
(Eupsalis minuta), a very slender weevil which bores into living oak. 
Altogether weevils constitute 3.64 per cent of the rosebreast's food, in 
which amount are included several great pests; hence the bird's 
weevil-eating propensities result in much benefit to man. 




Fig. 24. — Plum curculio (Conotrachelus nenuphar) 
(From Chittenden, Bureau of Entomology.) 
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There remains for consideration the family of beetles which con- 
tributes most largely to the grosbeak's subsistence, namely, the leaf- 
beetles (Chrysomelida). This family, as an item of food of the 
rosebreast, is not only most important among beetles, but is only 
second among both animal and vegetable items. In it are included 
a number of pests preyed upon by the bird, such as the striped and 
spotted cucumber beetles, the strawberry rootworm, the plum leaf- 
beetle, the locust leaf-miner, and in addition that pest whfch figures 
so largely in any discussion of the economic value of the rose-breasted 
grosbeak, the notorious Colorado potato beetle (fig. 25). 

The original home of this insect was in Mexico and the Rocky 
Mountains, where it fed upon the sand-bur {Solaniun rostratum)^ 
a plant closely related to the potato. Finding a new and abundant 
supply of food in the cultivated potato, the beetle immediately began 
to multiply and to migrate eastward, spreading from 1850 to 1874 
over the northern half of the eastern United States. As it encount- 
ered practically no enemies in itvS new home it became so abundant and 
inflicted so great damage that successfid cultivation of ix)tatoes seemed 
no longer possible. 

However, just as the /'^^SfQ^^/- \^">^-2cr^/^ 
beetle found a new 
food, so it in turn be- 
came new food to a 
nunil)er of mammals, 
birds, and insects, and 
presently the farmers 
learned to destroy it 
in large numbers with poisons. Hence it is no longer greatly 
dreaded, though in most sections constant vigilance must be exercised 
to prevent it from ruining the crop. 

Naturally during the period when the beetle was doing most dam- 
age everyone was on the lookout for means of checking its increase, 
and the discovery of each new natural enemy was heralded far and 
wide. Attracting most notice among these was the rose-breasted gros- 
beak, and many articles were written calling attention to the newly 
discovered trait of this beautiful bird. It should be noted also that 
several other birds, including the bobwhite, prairie chicken, sharp- 
tailed and ruffed grouse, red-tailed hawk, nighthawk, cuckoo, crow, 
English sparrow, cardinal, scarlet tanager, wood, hermit, and olive- 
backed thrushes, and robin, eat potato beetles occasionally. 

The grosbeak's habit of feeding on the potato beetle was noted 
almost simultaneously in many localities, and references are at hand 
for the States of Missouri, Iowa, Minnesota, Wisconsin, Illinois, 
Michigan, and Ohio. The rosebreast actually exterminated the po- 

18848— Bull. 32—08--— 4 




a 

Fig. 25. — Potato beetle (Lcptinotnrsa dccemlincata) . 
(From Chittenden, Bureau of Entomology.) 
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tato beetle in many patches it patrolled. Mr. W. F. Bundy,* who 
was a^ong the earliest to write upon the subject, says : 

I noticed last summer that ^reat numbers of tlie Colorado potato beetles were 
destroyed by tfte rosebreasted grosbeak. ♦ ♦ ♦ They were so abundant in 
this region [Jefferson, Wis.] ♦ ♦ ♦ as to hold in check the vast army of 
these ravagers of the potato crop. 

The beetles are attacked as soon as they emerge from their winter 
quarters, according to Mr. J. S. Cook,* of northern Illinois, who says: 

I have seen them so gorge themselves with these beetles that they w^re 
scarcely able to fly. I have imestigated In the spring, when the beetles first 
came out of the ground, and was unable to find a single one after following 
these birds. 

Further testimony to the value of the bird is given by Prof. 
F. E. L. Beal,*' who watched the grosbeaks and their young feeding 
upon the potato bugs in his garden at Ames, Iowa : 

When a careful inspection was made a few days later not a beetle* old or 
young, could be found ; the birds had swept them from the field and saved the 
potatoes. 

Comparison of the dates of the first appearance of the Colorado 
beetle with the earliest records when the rose-breasted grosbeak fed 
upon it shows that from six to ten years passed before the bird com- 
monly began to prey upon the insect. Even after the lapse of so 
much time it was one of the first enemies of the beetle noted and by 
far the most important among birds. 

The results of stomach examinations fully corroborate the testi- 
mony of field observers as to the extent to which the rosebreast 
feeds upon this beetle. Forty-three, or almost one-fourth of the birds 
examined, fed upon the potato beetle to such an extent that the in- 
sect makes up 9.05 percent of the subsistence of the entire number 
and nearly 35 percent of that of the individuals eating it. The 
significance of these figures will be better appreciated when it is 
considered that the potato beetle probably was not obtainable by 
many of the grosbeaks, and furthermore, that it is very unusual for 
birds to prey so extensively upon a single kind of insect, or even on 
the species collectively of a whole group. Such concentration of 
attack of a common bird upon a single species of insect, however 
numerous, can not but have a restraining influence on its numbers. 
The beetle is fed upon from May to September and both larvae and 
adults are devoured, 10 to 14 being found in single stomachs. By 
feeding upon the larva? the rosebreafet directly benefits the potato 
plants, and by destroying adults the increase of the si>ecies is checked. 

« Am. Nat., IX, 1875, p. 375. 

i* Trans. lU. Hort Soc., 37 (1903), 1904, pp. 331-332. 

<? U. S. Dept. Agr., Farmers' Bui. 54, 1904, p. 35. 
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Although the potato beetle is the worst pest in the Chrysomelidae, 
this family contains other serious enemies of crops. The rosebreast 
feeds upon several of them, thereby further commending itself to our 
esteem. Both the small striped and the spotted cucumber beetles (fig. 
26) , which are abundant and injurious over much of the United States, 
are consumed. The importance of the bird's inroads upon one of 
these little black and yellow species, which in the larval stage is the 
destructive corn root-worm, is emphasized by the fact that no Hirect 
method of combating the insect has yet been devised. Twelve gros- 
beaks fed upon these beetles, as many as 7 being found in a single 
stomach. Further evidence of the bird's strong preference for them 
is furnished by Mr. Ridgway, who observed a number of rosebreasts 
feeding exclusively on spotted cucumber beetles in a locality where 
the latter were very 
abundant. 

Ten of the gros- 
beaks examined 
had eaten another 
kind of leaf-beetle 
(Melasoma lappon- 
ica) , which feeds on 
willows and pop- 
lars, sometimes 
working havoc by 
defoliating trees, 
especially in wind- 
breaks. These 
beetles appear to 
be much relished, 
as from 10 to 27 
were taken by individual rosebreasts, of whose food they composed 
from 60 to almost 100 percent. Two or three other species of Chry- 
somelidae, injurious to willows, to grapes, and to garden crops, are 
devoured. Nine birds ate beetles of one of these species {Calligrapha 
higsbyana)^ which in individual cases constituted 70 per cent of the 
stomach contents. The rosebreast devours also two Hispid leaf- 
beetles, one of which causes considerable injury. This is the locust 
leaf-miner (Odontota dorsalis), which sometimes devastates whole 
groups of trees, leaving them as if scorched by fire. Eight grosbeaks 
had eaten leaf-miners, and in one case 8 were consumed by a single 
bird. 

The long list of beetles of this family that are preyed upon by the 
rosebreast i^ completed by the strawberry root- worm {Typophorus 




Fig. 20. — Spotted cucumber-beetle {Diabrotica n-punctata) . 
.(From Klley and Chittenden, Bureau of Entomology.) 
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eanellns), which at times is very destructive, the plum leaf-beetle 
{Nodonota tristis)^ which causes dropping of cotton bolls, a species * 
{GrihuHvs eqvestris) which feeds on wild roses, and another wild- 
flower beetle {Cryptocephalus quadrimaculatits) . 

With the Chrysomelidep is concluded also the list of principal 
Coleopterous families. The grosbeak eats few others. -One rose- 
breast devoured 5 of the decidedly malodorous burying beetles 
(Silphd novehoracensis) ^ which feed on carrion, while another cap- 
tured one hard, polished Hister^ an insect of similar habits. Sixteen 
of the little orange and black Ips fasciatus were secured by one of 
the three birds which fed upon this occasional depredator of stored 
vegetables and grain. 

It thus appears that a large number of the beetle enemies of agri- 
culture are preyed upon by the rose-breasted grosbeak. An almost 
equal array of serious pests is secured from the ranks of another 
order, which is eaten to only one-ninth the extent that beetles are, 
namely, the moth and butterfly order or Lepidoptera. 

This group may be discussed conveniently under the heads " larva? '' 
and " adults." The latter do Hot seem to be eaten to any great extent 
by birds, and only 2 rosebrertsts fed upon them. Four moths were 
secured, but they composed less than 0.2 percent of the total food. 
The larvae or caterpillars, however,- are more generally relishecl by 
birds and often are eaten in large numbers. Twenty -two out of the 
176 rosebreasts had eaten caterpillars, some of them securing from 6 
to 14 each, which usually constituted from 50 to 85 percent of the 
stomach contents. They make up 3.82 percent of the entire food of 
all the rosebreasts examined. 

It is well known that at times the depredations of lepidopterous 
insects, such as canker worms, tent caterpillars, gipsy moths, and 
many others, are very serious, threatening ruin to orchards and even 
large forests, and thus becoming of State, if not National, importance. 
The difficulties encountered in combating such pests render the aid 
of natural enemies most valuable. It should ,be widely known that 
the rose-breasted grosbeak is conspicuous among the enemies of these 
insects, and also that it feeds upon no fewer than eight of the very 
worst lepidopterous pests. 

Among the more widely known of these are the canker worms, 
which are very destructive to both orchards and woodlands. They 
often strip orchards so that they appear as if fire swept, and when 
their attacks are continued for a few years the trees die. The rose- 
breasted grosbeak devours both the spring canker worm {Paleaerita 
remata, fig. 35) and the fall canker worm {AlsophUa pometaria^ 
fig. 27). Two birds collected in Illinois in May had ffed upon the 
former caterpillar, while O. W. Knight testifies that in Pleasant 
Valley, Me., the birds actively attack the other. 
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Fig. 27. — Fall cankerworm 
potneiaria ) . ( From Riley, 
Entomoloffy.) 



(AUophUa 
Bureau of 



The dreaded army worm {Ueliophila unipuncta^ fig. 28), which 
sometimes appears in myriads and devastate fields of grain and grass, 
also is the prey of this beautiful grosbeak. A bird from Illinois in 
July had captured 6 of these destructive caterpillars. 

The tent-caterpillars are another group of noxious lepidopterous 
insects, which are common in many 
parts of the United States. They 
greatly damage orchards, as well as 
shade and woodland trees. E. H. 
Forbush ^ is authority for the state- 
ment that the rose-breasted gros- 
beak preys upon the orchard tent- 
caterpillar {Malacosoma axmericana^ 
fig. 29), and Prof. C. M. Weed^ 
reports that the bird devours 
moths, larvae, and pupae of the forest tent-caterpillar {M. disatria). 

Two other insects of this order, which are usually thought of 
together and which indeed are clasely related, are the gipsy moth 
(fig. 30) and the brown-tailed moth (fig. 31). 
Mere mention of their names calls to mind the 
enormous damage done by them in the State of 
Massachusetts, and of the costly efforts being 
made to stamp out these disastrous invaders 
from across the sea. Birds have proved of serv- 
ice as allies in this struggle, and the present 
species is by no means least in importance 
among them. In the original report^ on the 
gipsy moth, as well as in later publications,** 
the rosebreast is listed among the species de- 
vouring the larvae, while in regard to the 
brown-tail moth Messrs. Mosher and Kirkland 
report * that " a rose-breasted grosbeak ate 57 
caterpillars in twenty minutes." 

Fio. 28.— Army worm ^^ . - i • i -^ . -ii 

(Beiiophiia unipuncta). T^his species eats h^irv and spiny caterpillars 

(From Chittenden, Bu- ^g readily as Smooth t>nes, and the idea so often 

advanced that such hairy armature is effective 

protection against the attack of birds receives little support from the 

food habits of the grosbeaks. Tussock and gipsy moths and both 

of the tent caterpillars are devoured, though very hairy. The 

«Ma88. State Bd. Agr. Rep. (1900), 1901, p. 315. 

» N. H. Exp. Sta. Bull. 75. 1900, p. 121. 

^ Forbnsh, E. H.. and Fernald, C. H., The Gipsy Moth, 189G, p. 219. 

*Forbii8h, E. H., Mass. State Bd. Agr. Rep. (1900), 1901, p. .313. 

« Forbush. E. H.. Mass. State Bd. Agr. Rep., 1899, p. 322. 
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browntail, the hairs of which so irritate human flesh, also is eagerly 
eaten, and other caterpillars clothed with spines were found in the 
stomachs examined. In several gizzards, indeed, a mass of branching 
caterpillar spines was all that remained to show the nature of the 







Fig. 29. — Orchard tonf-caterplllar (Malacoaoma americana). (From Riley, Rureau of 

Entomology.) 

food. It is evident that neither hairs nor even pricking, stinging 
spines are adequate to protect a caterpillar from a hungry grosbeak. 
Besides Ilynienoptera, Coleoptera, and Lepidoptera, which hfive 
been discussed in the order named, but one group of insects of impor- 
tance in the dietary of 
the rosebreast remains, 
that of true bugs 
( Hemiptera ) , includ- 
ing the stink bugs, 
tree hoppers, plant lice, 
and scale insects. From 
this miscellaneous as- 
semblage the grosbeak 
selects 3.89 per cent of 
its food, and two- 
thirds of this amount consists of the minute pest^ known as scale 
insects. From an economic standpoint also the latter are of great- 
est importance, as they rank among the worst enemies of agriculture 
in the United States. Orchards, both of the deciduous and citrus 




Fig. 30. — Gipsy moth caterpillar (Porihetria 
(From Bureau of Entomology.) 



dispar) . 
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fruits, are most seriously affected, while shade and forest trees also 
suffer greatly. 

Thirty-three of the rosebreasts examined had eaten scale insects, 
four kinds of which were identified. The plum scale {Eulecanium 
verasifex)^ which is an occasional pest on cherry, apple, and pear, 
besides the tree from which it is named, seems to be relished. A 
female grosbeak collected in Indiana in May had consumed 36 plum 
scales, which constituted 95 percent of its food. Of two birds from 
Illinois, one ate 45 and the other more than 100 scales of this species, 
which composed 95 and 100 percent, respectively, of their stomach 
contents. Two nearly related species, the hickory scale {E. carym) 
and the tulip scale {E. tuUpiferce) , which latter sometimes seriously 




Fio. 31. — BrowD-tail moth (Euproctis chrysorrhoea) . (From Howard, Bureau of Ento- 
mology. ) 

injures shade trees, also are devoured. Eleven grosbeaks ate uni- 
dentified species of the same genus of scale insects ; two preyed upon 
the oak scale (Kermes), while the stomachs of 15 birds contained 
scale remains which defied determination. 

The fact that birds exert a restrictive influence upon scales has re- 
mained almost unknown, these small insects being considered well 
protected from feathered enemies by their minute size and waxy 
secretions. Hence little attention has been paid to the subject, and 
the accounts of a few writers who announced the true relations of 
birds to scales were overlooked or ignored. Recent investigations 
have shown that many of our birds eat scales. The rose-breasted gros- 
beak is prominent among them, both because it eats a maximum num- 



Digitized by 



Google 



54 



FOOD HABITS OF THE GROSBEAKS. 



ber of species and because at times it makes scales a considerable part 
of its fare. These little pests can not have too many enemies for the 
good of mankind, and every bird that preys upon them should be wel- 
comed and protected. 

The rosebreast sometimes feeds upon plapt lice (Aphididse), espe- 
cially those that live on birch; and a number of these fragile insects 
were found in a single stomach. Among other bugs, the odd little 
buffalo tree-hopper (Ceresa huhalus^ fig. 32), and a few of the flower- 
bug and squash-bug families were found. Eight grosbeaks ate mem- 
bers of the stink-bug family. In feeding upon these insects the rose- 
breast gives further evidence of its indifference to flavors and odors 
which to i\s are repulsive and nauseating in the extreme. Two of the 
birds examined had devoured specimens of the banded soldier bug 




V\Ci.:\2. — Buffalo tree-hopper (Ceresa huhalus). (Prom Marlatt, Bureau of Entomology.) 

{Milyas cinctn^)^ which preys upon many insects, including the po- 
tato beetle, and of another assassin bug {Sinea diadema)^ which 
preys upon cankerworms and other caterpillars, besides flies and bees, 
including the honey bee. Were the habit of devouring such bugs 
general, injury would result, but fortunately it is not. According to 
B. F. Gault, the rosebreast feeds upon the chinch bug, which at times 
has proved the worst crop pest in the country. 

A remarkable feature of the rosebreast's dietary is the few grass- 
hoppers eaten. These nutritious insects, which are welcomed by 
almost all birds, compose only 0.2 percent of the food of the whole 
number of grosbeaks examined. Results from the present collection 
of stomachs may not represent a fair average, but as proportionate 
numbers of the individuals examined were secured in the grass- 
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hopper season the data indicates at least a well-defined tendency of 
the bird to neglect them. That it does not actually dislike grasshop- 
pers there is sufficient proof, for John Bachman wrote to Audubon ^ 
that a caged specimen " ate grasshoppers and crickets with peculiar 
relish," and Samuel Aughey ^ examined two specimens collected dur- 
ing one of the historic invasions of the Rocky Mountain locust, each 
of which " had about a dozen of locusts in its stomach." 

Comparatively little weight, however, attaches to these instances, 
since the conditions were unusual. It is worthy of note tha^ the 
closely related blackheaded grosbeak similarly neglects grasshoppers. 
Four rosebreasts fed upon this class of insects, 2 securing the pe- 
culiar shield-back grasshoppers, in one case to the number of 6, 
which composed 85 percent of the stomach contents, while the other 
2 birds had eaten an ordinary grasshopper and an orthopterous in- 
sect not identified. 

The small quantity of animal matter not yet detailed comprises 
spiders and their egg-sacs, which were eaten by 3 grosbeaks, and 
insect eggs and a fly by 1 each. Only 1 bird of this species had 
eaten a snail, which indicates that the rosebreast cares less for this 
kind of food than does the cardinal. 

Mineral Matter. 

Mineral matter, estimated in relation to the entire stomach con- 
tents, averaged 6.3 percent. Besides the ordinary sand and fine 
gravel, fragments of fossil corals and crinoids had been utilized for 
grinding material. 

Nestlings. 

Of the total number of birds only 4 were young still being fed 
*by their parents, but, as usual among species whose diet is mixed, 
the proportion of animal food to vegetable is much greater in the case 
of fledglings than of adults. These 4 young rosebreasts consumed 
78 per cent of animal and 22 per cent of vegetable matter. The 2 
that were out of the nest were more highly vegetarian, one having 
eaten 85 per cent of plant substances. The latter were a berry of 
rough-leaved dogwood, some blackberries, of which 45 pits were pres- 
ent, and a few other seeds. Of the animal food consumed by the 
4 young birds, caterpillars compose 20 percent, among them being 
the larvse of sphinx moths, most of which are injurious to agricul- 
ture. Almost 25 percent is composed of beetles of various families, 
including bronzy wood-borers, click-beetles, and leaf-beetles. Repre- 
senting the last family are the species Melasoma lapponica^ which 
injures willow and cottonwood windbreaks, and that noted pest the 

«Au(lubon, J. J., Birds of America, III, 1841, p. 211. 

^ First Anik Kept. i:. S. Eiit. Comm., 1878, App. II, p. 32. 
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Colorado potato beetle. Two stomachs of nestlings contained this lat- 
ter nauseous insect, larvae- being found in one, adults in another. 
Wasps composed almost half of the food of one fledgling, and a 
weevil and some small cocoons constituted the remaining animal 
matter. 

Passing from^these results of actual stomach examination to the 
experiences of observers, it should be noted thftt the rosebreast's 
habit of feeding its nestlings the larvae of the potato beetle is fre- 
quently recorded. This fact is one of the best evidences of the 
importance of this beetle in the grosbeak's regimen. Prof. F. E. L. 
Beal <» speaks of '' a small potato field, which earlier in the season 
was so badly infested ♦ * * that the vines were completely rid- 
dled. The grosbeaks visited the field every day, and finally brought 
their fledged young. The young birds stood in a row on the topmost 
rail of uie fence and were fed with the beetles which their parents 
gathered." Prof. E. F. Hitchings, State entomologist of Maine, 
gives tiie following interesting note: 

Several years ago I observed a pair nesting in a clump of trees In * ♦ • 
Waterville. A piece of potatoes was planted near by, and I watched the parent 
birds as they fed their young on the larvse of the Colorado potato beetle. 1 
examined the bills of the young and found them stained and even dripping with 
the juice of the insects. It tool^ a great many young larvie to satisfy them. 
(May 19, 1906.) 

When we reflect that every year there are thousands of grosbeak 
families throughout the breeding range of the species doing exactly 
the same thing, it can not be doubted that they exert a marked effect 
on the numbers of the potato beetle. .' 

The voracity of nestlings is proverbial, and their lusty appetites 
greatly enhance their value as destroyers of injurious insects. The 
number of insects eaten daily by nestlings has been recorded in the 
case of but few birds; hence we are fortunate in having E. H. For- 
bush's account of a study of the nestlings of the rosebreast : 

On June 12, 1899, Mr. Mosher watched the nest of a pair of rose-breasted gros- 
bealis from early morning to 5 p. m. ♦ ♦ ♦ For the first half hour the old 
l)irds were so excited by his presence that the feeding of the young birds was 
interrupted, so that no notes were taken until 6 a. m., and none were taken after 
5 p. m. The old birds visited the nest — 



Times. 

Between 6 and 7 52 

Between 7 and 8 47 

Between 8 and 1) 43 

Between 9 and 10 30 

Between 10 and 11 36 

Between 11 and 12 27 

making altogether 426 visits during the portion of the day that they were 
watched. The food was mainly caterpillars of one kind or another, and there 



Times. 

Between 12 and 1 32 

Between 1 and 2 aS 

Between 2 and 3 41 

Between 3 and 4 22 

Between 4 and 5 r»8 



« Farmers' Bull. 54, 1904, p. 35. 
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were only four visits made by a parent bird when but one insect was fed to the 
young; they usually brought three or more. A bird often carries in this way 
from three to eleven or twelve small caterpillars in its mouth and beak at one 
time. Owing to the height of the nest above the ground, it was impossible to 
determine accurately the species of caterpillars brought to the young. A con- 
siderable portion of them were certainly leaf-rollers from the oak trees. It 
seems probable, then, that these two birds must have fed tl\eir young on that 
day at least 1,000 insects, mostly caterpillars. This certainly is a very moderate 
estimate of the number of insects destroyed in one day by the family when we 
take into consideration the food required by the old birds.« 

Although in this particular instance the precise nature of the food 
was not ascertained, there is much evidence to show that the same 
pests are fed to the young which are eaten by adults. 

Summary. 

Examinations of 176 stomachs of rose-breasted grosbeaks show 
that the food is composed of animal and vegetable matter in almost 
equal parts, the exact proportions being 52 and 48 percent, respec- 
tively. Of the portion of the diet gleaned from the plant kingdom, 
5.09 percent is grain, 1.37 garden peas, and 19.3 wild fruit. A third 
of the grain eaten may possibly be pillaged from standing crops, 
but this is the only stage when injury by birds is not easily pre- 
vented. Even if the total amount of grain consumed is pilfered 
from cultivated fields, it does not warrant hostile acts against a bird 
otherwise so beneficial. 

Wild fruit is greatly relished, but cultivated fruit is not damaged, 
and although budding is practiced to a certain degree practically no 
harm results. 

The rosebreast preys to some extent upon such beneficial insects as 
parasitic Hymenoptera, ground beetles, ladybirds, and fireflies. 
Only a tenth of the animal food is of this character, however, while 
among the remaining nine-tenths, which consists almost exclusively 
of injurious insects, is included a large number of formidable pests. 
Among these are the cucumber beetles, the hickory borer, plum cur- 
culio, Colorado potato beetle, Rocky Mountain locust, spring and 
fall cankerworms, orchard and forest tent-caterpillars, tussock moth, 
army worm, gipsy and brown-tailed moths, and the chinch bug. .The 
bird is known as an active enemy of the cankerworm and the army 
worm during their extraordinary infestations, and was among the 
birds which prey.ed upon the Rocky Mountain locust and the gipsy 
moth at the height of their destructivene&s. 

Few birds have so good record both as to the large number of 
important .pests attacked and the slight amount of damage done. 

« Forty-seventh Annual Reiwrt Mass, State Board of Atrriculture (18JI0) 1001, 
p. 325. 
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LIST OF SEEDS, FRUITS, OTHER VEGETABLE SUBSTANCES, AND INVERTE- 
BRATES EATEN BY THE ROSE-BREASTED GROSBEAK. 

CULTIVATED PLANTS. 



Com (Zca mays), 
Oats {Avena sativa). 
Wheat {Triticum vulffare). 



Cherry (Prunus cerasus). 
Peas (Pisum sativum). 



WILD FRUITS. 



Mulberry (Morus rubra), 
Pokeberry {Phytolacca decandra). 
Sweet gum (Liquidambar styraciflua). 
Blackberry {Rubvs sp.). 
Strawberry {Fragaria sp.). 
Juneberry (Amelanchier canadensis). 
Red haw {Crataegus sp.). 
Wild red cherry {Prunus pennsyl- 

vanica). 
Choke cherry {Prunus virginiana). 



Wild black cherry {Prunus serotina), 
Redbud {Cercis canadensis). 
Supple-jack {Berchemia scandens), 
Kough- leaved cornel {Comus asperi- 

folia), 
Checkerberry {Oaultherior procum- 

bens). 
Nightshade {Solanum sp.). 
Sweet elder {Samhueus canaden^). 
Red -berried elder {Sambucus pubens). 



^. BUDS AND FLO WEBS. 

Cottonwood {Populus sp.). | Post oak {Quercus minor). 

WEEDS. 



Green foxtail {Chwtochloa viridis) . 

Sedge {Carex sp.). 

Knotgrass {Polygonum aviculare). 

Pale i)ersicaria {Polygonum lapathi- 
folium), 

Pennsylvania persicaria {Polygonum 
pcnnsylvanicum) , 

Black bindweed {Polygonum convolvu- 
lus). 



Dock {Rumex sp.). 
Pigweed {Amaranthus sp.). 
Bloodroot {Sanguinaria canadensis). 
Wild radish {Raphanus sativus). 
Touch-me-not {Impatiens biflora). 
Dodder {Cuscuta sp.). 
Blue ven'aln {Verbena hastata). 
Giant ragweed {Ambrosia triflda). 



COLEOPTEBA. 



Ground-beetles (Carabidte) : 

Pasimachus depressus. 
Ladybirds ( Coccinellldw) : 

Chilocorus bivulnerus, 

Brachyacantha ursina, 
Ulster idle: 

Hister sp. 
Nitldulidjp : 

Ips fasciatus. 
Click-beetles ( Elateridw) . 
Bronzy wootl-borers (Buprestidae) 

Chalcophora tirginiensis, 

Dicerca obscura. 



Fireflies (Lampyrldse) : 

Ellychnia corrusca, 

Photinus pyralis. 

Podabrus tomentosus, 

Ti'lephorus bilineatus, 

Tclephorus carolinus, 

Telephorus rotundicollis, 
Lamelllcom beetles (Scarabieldse) : 

Aphodius flmetarius, 

Aphodius granarius, 

Aphodius inquinatus, 

Dichelonycha elongata, 

Lachnostema sp. 



Digitized by 



Google 



LIST OF SEEDS, FRUITS, ETC. 



59 



coLEOPTEBA — contioued. 



Lamellicorn beetles — Continued. 

Cotalpa lanigera. 

Euphoria fulgida: 
Long-horned beetles (Cerambycidie) : 

Phymatodea varius. 

Cyllene pictua, 

Leptura sp. 
Leaf-beetles (Chrysomelidse) : 

Orsodachna atra, 

Crypiocephalua Jf-maculatua, 

Oriburius equcatris, 

Typophorua canellua. 

Nodonota triatia, 

Leptinotaraa decemlineata. 

Chryaomela sp. 

CalUffrapha bigahyana, 

Calligrapha philadclphica. 

Melaaoma lapponica. 

Diabrotica 12'punctata. 



Leaf-beetles — Continued. 

Diabrotica vittata, 

Odontota doraalia, 

Odontota nervoaa, ^ 

Scarred snout - beetles (Otiorhyn- 

chldsB). 
True snout-beetles (CurcuHonldse) : 

Sitonea sp. 

Phytonomua sp. 

Hylobiua palea, 

Conotrachelua albicinctua, 

Conotrachelua juglandia, 

Conotrachelua nenuphar, 

Ampeloglypter aeaoatria, 

Balaninua naaicua, 
BreuthldaB : 

Eupaalia minuta. 
Bill-bugs (Calandrldap) : 

Rhodobwnua 13-punctatua, 



HEMIFTEBA. 



Tree-hoppers (Membracidse) ; 

Cereaa bubalua. 
Scale insects (Coecidae) : 

Kermca sp. 

Eulecanium caryw. 

Eulecanium ceraaifat, 

Eulecanium tulipiferw. 



Blant lice (Aphldidse). 

Stink bugs ( Pen ta torn idse). 

Coreidae. 

Plant bugs (Capsidie). 

Assassin bugs (Reduviidee) 

Sinea diadema, 

Milyaa cinctua. 



ORTHOPTBBA. 



Short-homed grasshoppers (Acridiidee) : 
Tettix sp. 



Hawk moths (Sphingldse). 
Owlet moths Noctuidse) : 
Heliophila unipuncta. 



LEPIDO^ERA. 



span worms (Geometridse) ; 
Paleacrita vemata. 



HYMENOPTEBA. 



Short-tohgued bees (Andrenidse). 
Cuckoo-flies (Chrysididse) : 
Chryaia sp. • 



Smooth - headed ants (Formicida) : 

Camponotua sp. 
Saw-flies (Tenthredlnidse). 



OTHER INSECTS. 



Two-winged flies (Diptera). 



Spiders (Araneida). 



OTHER INVERTEBRATES. 

I Snails (Gastropoda). 
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^ BLACK-HEADED aBOSBEAK. 

(Zatnelodia tnelanocephala, Plate III.) 

APPEARANCE, DISTRIBUTION, AND HABITS. 

In form and size the black-headed grosbeak is almost a counter- 
part of the last species, but it is very different in color. In the male 
blackhead, golden brown and lemon yellow take the place of the 
rose and white of the rosebreast; while the color of the underparts 
of the female is not soiled white, as in the eastern bird, but bright 
buffy. Both sexes of the western grosbeak have a horn-colored beak ; 
that of the rosebreast is white. 

Occupying a range from the west coast eastward which is comple- 
mentary to, although slightly overlapping that of its eastern relative, 
the blackhead occurs from lowermost Mexico to southern British 
Columbia, northern Montana, western North Dakota, and north- 
eastern Nebraska. It breeds at both extremes, and withdraws in 
winter to the southern third of its range, lingering as far north, how- 
ever, as central Mexico. 

The male is a brilliant songster, the peer of any of his kin. He is 
also an excellent mate and parent, and assumes an equal share of the 
labors of the nesting season. The nests of this species are loosely 
built and generally are placed in low growth, often along streams. 
The eggs are 3 or 4 in number and are similar to those of the rose- 
breast. The y^Sijing are hatched in May and June. Since the bird 
often makes its home in higher altitudes it is sometimes called the 
mountain grosbeak. 

ECONOMIC RELATIONS. 

So great is the economic importance of the black-headed grosbeak 
that partial accounts of its food habits appear in two previous pub- 
lications of the Biological Survey." Only 70 stomachs were then 
available for examination, while more than three times that num- 
ber ^ are now at hand, collected in five States and Territories. As 
the greater number are from California, the present report relates 
essentially to that State. The stomachs were collected from April 
to August, inclusive. The data show that about two-thirds of the 
bird's food consists of insects and other animal matter and one- 
third of vegetable substances. To be more exact, 65.85 percent is 
animal, 34.15 vegetable. The maximum amount (79.95) of animal 
matter is consumed in June. From the standpoint of the agricul- 
turist great interest attaches to the vegetable food of this bird, as 
it is reputed to be destructive to cultivated fruit. 

« Farmers' BuU. 54, 19(H, pp. 35-36; Yearbook Dept. Agr., 1904, pp. 246 and 
248. 

* About half of the total number of stomachs of this species were examined 
by Prof. F. E. L. BeaL 
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VSGETABLE FOOD. 

Wheat and oats constitute but 2.08 and 1.83 percent, respectively, 
of the total food. Weed seeds and miscellaneous vegetable matter 
make up 9.28 percent, while fruit exceeds the sum of all these ele- 
ments, and amounts to 20.96 percent of the entire subsistence, or 
almost two-thirds of the vegetable portion of the food. Fruit as an 
item of the bird's food assumes all the more importance because much 
of it is cultivated. 

FBUIT. 

Cultivated fruit that can be positively identified averages 9.85 per- 
cent of the contents of the 226 stomachs examined, and. wild species 
6.37 percent. In addition, 2.02 percent consisted of blackberries and 
raspbeiTies, which may have been either wild or cultivated; 2.72 
percent was undetermined fruit pulp of equally doubtful economic 
significance. It seems certain, therefore, that considerably more than 
half, perhaps two-thirds, of the fruit consumed by black-headed gros- 
beaks is from orchards and gardens. As this may be taken from a 
restricted region in a limited time, the item is of considerable impor- 
tance in any locality where grosbeaks are numerous. 

Moreover, no fruit, however large and tough-skinned, is proof 
against the massive beak of the blackhead, and the bird is likely to 
damage a great deal more than it eats because of its habit of leaving 
fruits after it has taken a single bite. Indeed, many of the fruits 
it attacks are so large that the bird could not swallow them entire. 
Apples, crabapples, peaches, apricots, pears, figs, plums, cherries, 
gooseberries, and blackberries are included in complaints of injury 
which have been received by the Survey and prunes and strawberries 
must be added to the number on the evidence of stomach examina- 
tions. 

According to Professor Beal,« in California the depredations by the 
black-headed grosbeak cause it to be ranked about fourth in impor- 
tance among fruit^eating birds. What this means will be better 
understood from account of the actual damage by the species. Prof. 
A. J. Cook gives the following instance : ^ 

A cherry grower at Ontario, Cal., rei)orts the loss of half of a $4,000 crop 
of cherries from the depredations of birds in 1898. The birds in order of im- 
portance are Piranga ludoviciana, Phainopepla nitens, and the present siHJcies. 

E. W. Nelson, of the Biological Survey, writes concerning his ac-^ 
quaintance with this grosbeak at Nevada City, Cal. : ^ 

I was told they were a great pest to fruit growers as they ate and destroyed a 
great many berries. This I proved by shooting several with their bills stained 



« Yearbook Department of Agriculture 1904, p, 246. 
» California Cultivator, Aug., 1898. p. 253. 
<?Proc. Bost. Soc. Nat. Hist, 17, 1875, p. 359. 
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with blackberries aud their crops full of them. I saw many of the berries 
which they bad taken one bite from, leaving the fest 

In New Mexico the bird bears no better reputation, according to 
Jackson Tabor, of Folsom, who says : 

I have found the black-headed grosbeak to be very destructive to all kinds 
of vegetables and fruits. They made their first appearance in this country 
in the year 1888, and they came In swarms. ♦ ♦ ♦ They destroyed the entire 
crop of gooseberries and commenced on crabapples, eating the apples off the 
top of the tree as I was picking them off the lower limbs. In the spring and 
early summer they take the cherries as fast as they get ripe, and the only 
remedy seems to be to wage a war of extermination against them. (September 
2, 1903.) 

Two stomachs were collected in Mr. Tabor's orchard on this date 
and both contained fruit, that in one stomach being identified as 
crabapple. 

Following are the results obtained from the investigation of stom- 
ach contents: Cherries, both ripe and green, were selected by 41 
of the grosbeaks examined, frequently composing from 45 t6 95 
percent of the stomach contents. All were identified by skins, not 
a seed being found, showing that the birds here and there bite 
into a cherry, destroying in this way many more cherries than if 
they satisfied their appetites by swallowing the fruit entire. Figs 
were next in-order of preference, being devoured by 23 grosbeaks. 
In some cases they composed from 80 to 100 percent of the food. 
Among other fruits, remains of plums, crabapples, and apricots 
were found, each in one stomach, and strawberries in two. Uniden- 
tified fruit pulp and blackberries had been eaten by 23 birds. As 
noted above, it is uncertain whether these were cultivated or not, 
but probably the bulk were cultivated and should be charged against 
the bird. 

Thus far our investigations have revealed nothing but injury by 
the bird, but, as will be shown later, the blackhead is not exclusively 
an enemy. 

Protective methods. — In connection with this subject there re- 
mains to be considered possible methods of reducing or altogether 
preventing loss from depredations by these birds. The plan usu- 
ally suggested is the one mentioned in the above letter of Mr. 
Tabor, namely, " a war of extermination." This is generally effected 
by poisoning or shooting. 

Aside from the fact that the justice of this method is open to 
serious question, there is the greater objection that innocent species 
often suffer equally with or even in greater degree than the marau- 
der. In illustration we quote from Frank Stephens : « 

At Beale Spring both sexes were common and destroying quantities of 
fruit, to the great annoyance of the owner of the orchard, who employed an 



<» Condor, V, 1903, p. 103. 
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Indian to shoot the birds. Unfortunately the Indian did not discriminate 
between the noxious and harmless species. 

When poisoning is resorted to as a means of defence the destruction 
of many beneficial birds is inevitable. Nevertheless, if the above 
methods are condemned the fruit grower is entitled to ask for an 
effective substitute. A device for the protection of a small number 
of trees, which can be applied on rather short notice, is bird netting. 
This was tested upon cherry trees some years ago at the Indiana 
Agricultural Experiment Station.* The netting was procured at a 
cost of 4 cents per square yard and 75 yards were required per tree, 
the latter having been set six years. The fruit produced in a single 
season paid for the netting, which with careful handling, it is said, 
will last for ten years or more. This method is practicable in the 
case of a few lawn or garden trees, or possibly even in small orchards, 
and is well worth trial by anyone who considers future as well* as 
present fruit crops. For it is certain that in destroying grosbeaks 
we end the lives of creatures which do much to check serious insect 
enemies of fruit. In large orchards netting of course can not be used. 

Killing the grosbeaks is a last resort to be tried only when every 
other measure has been tested and failed. It is the less excusable 
because a method is available which, even in the case of large orchards, 
yields far better results. This is the planting here and there of wild 
fruit-bearing trees and shrubs, by means of which almost complete 
protection to cultivated fruit can be assured. 

The chief essential is that the decoy trees shall be early bearing 
species, for it is the universal testimony that almost all of the damage 
done is to early fruit. How this applies in California is made clear 
in the following account of Professor Beal's experience in Alameda 
County. In the numerous orchards in Cull's Canyon only one gros- 
beak was seen where a week before, the last few days in May, they 
were common. It was a fine illustration of what has been demon- 
strated before — ^that the first fruits are the ones most eagerly eaten 
by the birds. When the early cherries were ripening in the orchard 
birds were to be seen on all sides — ^grosbeaks, orioles, tanagers, linnets, 
and jays, with now and then a blackbird or a flicker; but in June 
only one grosbeak and a few jays were seen, though the later cherries 
were just in perfection and nobody was disturbing the birds. A 
natural question is: Why are the later fruits comparatively immune 
to the attacks of birds? It may be urged that the feathered robbers 
get enough, that their appetites flag. While perhaps true of some 
birds, satiety in no way explains the facts concerning the black- 
headed grosbeak, since this bird consumes twice as much fruit in July 
and August as in May, though the quantity secured from cultivated 



« Troop, James, Bull. 53, Dec., 1894, pp. 125-126. 
18848— Bull. 32—08 5 
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sources is much less. It is evident that wild fruits are preferred, 
and that it is their abundance that protects the later ripening orchard 
varieties. In order to protect early cultivated fruit, therefore, it 
is necessary to plant decoy fruit trees which will come into bearing 
at the same time as the earliest varieties. 

Such a fruit is the mulberry, which has long been known as a fa- 
vorite of all frugivorous birds. There are many varieties derived 
from both foreign knd native species, some one or other of which is 
suitable for any part of the United States. Perhaps the best of these 
to protect early fruit is the Townsend, which originated in northern 
Florida from the native red mulberry. This mulberry is very pro- 
lific and ripens fruit very early (in the latter part of March and 
April in Florida), a characteristic it will doubtless retain wherever 
it may be planted. Among other races of the same native stock are 
the Hicks, bearing in June and July, and the Stubbs, from Jime to 
August. The white mulberry of Asia (Moms alba) has yielded the 
Black English, the season of which is May to July, and the New 
American, fruiting at the same time, but very hardy, being adapted 
to mountain climates. The Russian mulberry (Morus a. tatarica) 
also is hardy, and bears in May and June. The suitability of the 
mulberry for California is affirmed by Prof. E. J. Wickson,® who 
says : " Nearly all varieties of the mulberry have been introduced 
in California and grown rapidly and thriftily." He commends the 
New American and Russian, mentioned above, and further states: 
" The mulberry has a long season. The Persian vripens in Tulare the 
last of May and continually thereafter until October." 

Although the mulberry is an excellent fruit when fresh, it has been 
put to little use, the main reason no doubt being that it is not adapted 
to transportation. Since it is not of commercial importance, why 
not use it to protect more valuable fruits? The returns from such 
an investment, according to the testimony of many observers, are 
great. Dr. C. Hart Merriam says : * 

Groves of mulberry trees during the period of fruiting are thronged by hun- 
dreds if not thousands of birds, comprising many sikjcIgs and representing 
diverse groups. Such insectivorous liinds as flycatchers, warblers, vireos, and 
even cuckoos, form a part of the heterogeneous assemblage, departing from 
their customary diet long enough -to Join the multitude of blackbirds, orioles, 
flnches, sparrows, tanagers, waxwings, catbirds, bluebirds, and thrushes, which 
from daylight until dark gorge themselves upon the tender berries. It seems 
incredible that such small birds as warblers, vireos, and the least flycatcher 
can open their tiny mouths wide enough to swallow such large berries as they 
really do gulp down with little efl'ort. I know of no l)etter tree than the mul- 
berry to plant in public and private grounds for the purpose of attracting our 
resident birds. 

« California Fruits and How to Grow Them, San Francisco, 3rd ed., 1900, 
p. 398. 

i»Rept Chief Div. Ornith. and Mamm. (1800), 1891, p. 285. 
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Further evidence of the attractive qualities of the mulberry is given 
by Dr. A. K. Fisher, who states that at his home in southern New 
York, a dark fruiled, juicy Russian mulberry was a favorite food of 
a number o;f birds. Robins, catbirds, cedar birds, orioles, and to a 
less extent several other fruit-eating birds, fed by preference on mul- 
berries, and rarely attacked cultivated cherries, which were abundant. 
In fact, as the period of mulberry ripening extended beyond the time 
of cherry harvesting, the more valuable fruit was almost completely 
protected from the depredations of birds. 

The efficacy of the mulberry as a protection to cultivated fruits is 
fully confirmed also in a bulletin of the North Carolina Agricultural 
Ex^riment Station, which is exclusively devoted to the subject of 
mulberries : *» 

They serve an excellent purpose near cherry trees and on strawberry planta- 
tions In attracting birds away from these fruits. As long as there are ripe 
mulberries close at hand, the other fruit will suffer very little from birds. 

Such being the case, the several varieties of mulberries, on account 
of their great fruitfulness and the long bearing season, are well 
adapted to the protection of a wide range of fruit crops, including 
many of the later as well as the earlier ripening fruits. 

Among other species valuable for the same purpose are certain in- 
edible cherries. Mr. H. W. Henshaw informs the writer that a single 
tree of small sour cherries afforded almost complete protection to sev- 
eral trees of very fine cultivated cherries on the place of Mr. Joseph 
Palmer, near Washington. At the time a visit was made to this place, 
catbirds, robins, and orioles were abundant, and surprise was ex- 
pressed that the crop of cherries was not molested. Pointing out a 
volunteer cherry tree, Mr. Palmer said: " There you see the reason; 
the birds will not touch the large cultivated cherries when the small 
ones are to be had." 

Examination of this tree was made during the present year (1907). 
It proves to be the Mahaleb or Saint Lucie cherry (Prunm mahahb). 
The 1907 crop of all kinds of cherries was very small, but as far as 
could be determined under the circumstances, the Mahalebs were pre- 
ferred. In five minutes the writer noted in this tree 2 brown thrash- 
ers, 1 jay, i bluebird, 1 cedar bird, 1 kingbird, and 3 catbirds. All ate 
the fruit greedily. It appears that the birds must have cherries, 
though not the best varieties necessarily. Hence some such species as 
the Mahaleb is likely to afford more efficient protection than any other 
kind of fruit. It ripens with the cultivated cherries in this latitude 
and is very prolific, and since it is extensively imported for graft- 
ing stock it should be obtainable at low rates. The European bird 



« H. Hume and F. C. Relmer, No. 194, 1900, p. 56. 
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cherry {Prurms padus)^ a most beautiful ornamental plant, also ma- 
turing fruit early, may be used to supplement the Mahaleb. 

Other available trees and shrubs are juneberries, which fruit early, 
elderberries and blackberries for the summer, and a host, including 
native wild cherries, black and red haws, sumacs, and wild grapes, for 
the fall. 

It may be objected by the orchardist that equal protection can be 
secured and, in addition, a saving of space be effected by simply in- 
creasing the number of fruit trees to allow for the loss by birds. It 
is doubtful, however, if this method would jdeld equivalent protection, 
since the injury would be widely distributed and some fruit spoiled 
on every tree; whereas decoy trees bearing the natural wild food of 
the birds will prove centers of attraction, and if they do not furnish 
enough fruit to satisfy the birds, the damage to the crop will be con- 
fined to a small niunber of trees in their immediate vicinity. 

In this connection, in order to determine which are the best fruits 
to plant to draw the attention of the black-headed grosbeak, it is 
logical to consult the bird's own taste. We find elderberries far and 
away in the lead, they are eaten by a ninth of the whole number of 
birds examined and often compose from 70 to 100 percent of the 
stomach contents. Next in importance are blackberries, which have 
been discussed, and following these, juneberries (PL II, fig. 3), 
mulberries, and sumac fruits take equal rank. The bird is known 
to be fond also of the northwest black haw {Gratcegus douglasi). It 
appears from the above facts that elderberries, juneberries, and mul- 
berries are the most serviceable for diverting the attacks of the black- 
headed grosbeak from cultivated fruits. 

In concluding this part of the subject it should be noted that al- 
though fruit is such a favorite food with the ^osbeak, it constitutes 
only a limited part of the bird's diet, and that more than three times 
its bulk in injurious insects is eaten. Furthermore, the equivalent of 
three- fourths the amount of fruit is composed of other classes of veg- 
etable matter, including weeds and grain. 



As has been stated above, wheat averages 2.08 percent of the stom- 
ach contents of the birds examined, and oats 1.83 percent They 
were consumed by 8 and 10 grosbeaks, respectively. The bird rarely 
has been accused of injuring either grain, but we have a bit of testi- 
mony regarding its fondness for oats. Mr. S. H. Goodwin,** referring 
to newly sown fields in Utah, states: 

I have seen these birds in oat fields again and again, and have fpund them 
fairly stuffed with oats. But at most the damage is slight, for the birds are 
not sufficiently numerous to make them a serious factor in this direction, and 
the services rendered are many. 



^Deseret Farmer, III, 1907, No. 27, p. 8. 
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Oats may be injured later in the season when in the milk, as some 
were foimd in the stomach of a nestling blackhead. This grain, 
however, may have come from the abundant wild oats. In any case, 
the small percentage of grain consumed precludes serious injiwy 
under all but the most exceptional conditions. 

WEED SEED AND OTHER VEOETABLe FOOD. 

From April to August, inclusive, weed seeds constitute an average 
of 8.74 percent of the food of the blackheaded grosbeak. Most of 
the seeds are derived from noxious plants; hence their destruction 
is a service. Alfilaria {Erodiurjfi) seeds were taken by 18 birds, and 
chickweed {AUine) by the same number. The little shining black 
seeds of red maids (Calandrinia) were eaten by 8 individuals, and 
the large fleshy akenes of the milk thistle {Mariana^ PI. II, fig. 
12) by 5. Professor Beal several times has observed blackheads 
feeding on the latter seeds, and the birds are known to be quite fond 
also of the similar, seeds of the garden sunflower. Among other weed 
seeds found in the stomachs are tumble weed (Amaranthns^ fig. 18), 
smartweed {Polygonum^ fig. 1), dock {Rumex)^ nightshade {Sola- 
num)^ catchfly (Silene)^ geranium, and bur clover (Medicago). 

A few miscellaneous things, such as spires and wads of grass, conif- 
erous leaves, and galls, were present in a few stomachs. 

Several items not detected in the stomachs examined are men- 
tioned by other writers, and among them are garden peas, which it 
will be remembered are relished by the rosebreast also. Dr. J. A. 
Allen « wrote in 1872 that in Utah the blackhead is " called ' pea 
bird,' it being very fond of young peas, and is hence regarded as 
obnoxious.'* 

Mr. Jackson Tabor, of Folsom, N. Mex., in connection with hi., 
description of the bird's depredations on fruit says: 

They commenced on early vegetables, took the pea crop In toto, and put in 
their work on everything in the garden, even eating green beans that I never 
knew anything else to touch. (September 2, 1903.) 

The bird shares in a taste said by many to be characteristic of all 
grosbeaks, and Mr. Henshaw ^ in 1876, writing of the bird's habits 
in the middle region of the West, states that — 

It appears especially fond of the buds of various deciduous trees and plants, 
and the bills of many of those taken had been stained and gummed with their 
Juices. 

At times it feeds extensively on willow buds, according to Doctor 
Coues, and Mr. Ridgway says that in May, in Truckee Valley, 
Nevada, it was observed to feed on the buds of the greasewood.*' 

« Bull. M. C. Z., III. 6, 1872, p. 108. 

& Zool. Expl. West of 100th Meridian, V, 1876, p. 297. 

'^Geol. Expl. 40th Parallel, IV, Pt. TIT, 1877. p. 488. 
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Animal Food. 

Insects and other animal matter eaten by the black-headed gros- 
beak amount to almost twice the bulk of the vegetable food, or 65.85 
percent of the total subsistence. These, then, should be regarded as 
the really staple foods of the species. WTiile no single vegetable ele- 
ment was fed upon by niore than 41 grosbeaks, certain items of the 
insect diet were chosen by more than a hundred, or over half of the 
birds examined. This fact suggests that if the majority of the insects 
preyed upon are noxious, the benefits conferred by the bird greatly 
outweighs the injury inflicted. 

Coming, then, to the ecoriomic status of the insects devoured, it 
appears from the results of the examination of 226 stomachs that 3.37 
percent of the bird's food consists of ground beetles, fireflies, and 
ladybirds, which usually are considered beneficial; 2.56 percent is 
composed of wasps, ants, bees, etc., some of which af« very iLseful, 
some innocuous or harmful; and 1.17 percent is made up of a great 
number of unrelated items, largely of neutral import, which, owing 
to the fact that they are rarely eaten, have little significance. Thus 
58.75 percent, or nearly three-fifths of the entire food, is composed al- 
most wholly of insects which are a constant menace to agriculture. 

Of the above classes the beneficial kinds deserve first consideration. 
The most important among them numerically are firefliies (Lam- 
pyridse) , which are almost uniformly carnivorous, both as larva? and 
as adults. Since they do much to check the increase of many other 
insects, the destruction of large numbers would be injurious. Fifty- 
two of the grosbeaks examined had fed upon fireflies to the extent of 
2.38 percent of the whole food. Both adults and larvte were captured, 
from 5 to 19 of the former and from 12 to 30 of the latter being found 
in some stomachs. 

Among other useful insects which are attacked by the blackhead 
are the ground beetles (Carabidse). Nineteen grosbeaks ate them, 
and they amount to 0.99 percent of the food. Since so few of these 
beetles are captured and as certain of them at times feed upon plants, 
the injury is too slight to be noticed. 

Three black-headed grosbeaks ate small ladybird beetles which prey 
upon scale insects and plant lice, two of them securijig specimens of 
an Australian coccinellid {Rhizohius ventr^alis^ fig. 33), which was 
introduced into California for the express purpose of destroying scale 
insects. If the grosbeak destroyed many of these beetles, the bird 
would have to be given a black mark, but when it is considered that 
the blackhead feeds upon scale insects a large part of the time (more 
than a fifth of its food consisting of scales), it is surprising that so 
few of the ladybirds are devoured. 

Considerable liking, however, was shown for another group, the 
Hymenoptera, part of which at least are beneficial. The most useful 
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members of this order are the parasitic Hymenoptera, which lay 
their eggs in the eggs or young of other insects. Remains of insects 
of this class from the stomach of one grosbeak were identified and 
they amounted to 22 percent of its contents. Two bees, were found 
in another stomach, one of which was a worker honeybee. These 
are the only beneficial species of Hymenoptera from stomachs of 
this grosbeak positively identified, but it is probable that many of 
the unidentified forms belong in the same category. In all, 58 gros- 
beaks fed upon wasps, bees, and ants, very many of which selected 
large wasps, which were most probably workers of some social 
species the loss of which would not 
be noticed. Eleven blackheads ate 
ants, including both pupse and 
adults, for which the birds are to 
be commended, as many ants are 
prejudicial to the interests of man. 

Summing up the relations of the 
black-headed grosbeak to beneficial 
insects, Hymenoptera constitute 2.56 
percent of the food, not all of 
which, as just noted, is to be set 
down against the bird. The wholly 
useful fireflies amount to 2.38 per- 
cent, the mainly beneficial ground 
beetles to about 1 percent, while the 
ladybirds are a mere trace. Thus 
only about 5 percent, or a little 
more, of the bird's food consists of 
insects the destruction of which is 
prejudicial to the welfare of man. 
Even were the bird not useful other- 
wise, this showing would hardly jus- 
tify reprisals. 

As a matter of fact, however, the 
blackhead is far from useless, since the remainder of the animal food, 
which is fully 11 times the bulk of the useful insects, consists of pests 
upon some of which no other bird is known to prey so extensively. 
Beetles of various families constitute about half the bulk of these 
harmful insects, and 28.71 percent of the total food. A much greater 
number of grosbeaks preyed upon leaf beetles (Chrysomelidse) than 
any other family, these composing 17.98 per cent of the diet. One 
hundred and seventy-two blackheads, or almost four-fifths of the 
total number examined, captured leaf beetles, which are said to in- 
clude among their ranks more enemies of crops, shade trees, and 
ornamental plants than any other family of beetles. 




Fio. 33. — An Australian ladybird 
{Rhizobiu8 rentralUi). (From Mar- 
latt, Bureau of Entomology.) 
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While this unmistakable preference for the often pungently fla- 
vored Chrysomelidje is remarkable, it is still more surprising that 
of the 172 birds 103 selected a. single species, the California flower- 
beetle {Diabrotica soror^ almost indistinguishable from D. 12'punc- 
tata^ &g. 26). This insect, according to Prof. Vernon L. Kellogg," 
" does great damage as an adult by eating into the flower buds of 
roses,^ chrysanthemums, and a host of others, the larvae feeding on 
the roots of alfalfa, chrysanthemums, and many other plants." 
Prof. {J. J. Wickson adds,^ it " is sometimes very injurious to early 
fruit by eating into it when ripe. The insect also eats leaves and 
blossoms. As the insect attacks the fruit just as it is ready to pick, 
it is impossible to apply any disagreeable or poisonous spray." 

In connection with the latter testimony it is of interest to recall 
that the early fruits are the ones that the bird also injures most 
severely. Although less than 4 percent of the fcfod, strictly speak- 
ing, can be called early fruit, and the total amount of cultivated fruit 
eaten during the bird's stay in California is only about 12 percent, 
the fruit-destroying flower-beetle, which it is impossible for man to 
combat effectually, constitutes more than 14 percent. In view of this 
fact alone, it would seem that the hand raised with deadly intent 
against the grosbeak when pilfering fniit may well be stayed. The 
beetles, though not so easy to see as the grosbeak, are present in 
countless hordfes and busy at their destructive work. But the gros- 
beak finds and consumes more of them by actual bulk than of culti- 
vated fruit. Furthermore, in view of the fact that 103 out of 226 
black-headed grosbeaks preyed upon the flower-beetle, often securing 
from 8 to 21 each, and that 14.08 percent of the bird's entire food 
consists of these insects, it can be unhesitatingly stated that the black- 
head is (me of the most important checks upon this pest. 

While the grosbeak does not destroy any other insect to anything 
like the same extent that it does the flower-beetle, nevertheless it 
shows a considerable liking for some other leaf-beetles. Seventeen 
grosbeaks fed upon a species {Melasoma scripta) that is fond of the 
foliage of willows and poplars, and 15 devoured a dock-inhabiting 
leaf -beetle {Gastroidea) ^ which sometimes eats pine needles; from 
9 to 33 of these were found in a single stomach. About 37 grosbeaks 
ate leaf-beetles which could not be specifically identified. 

The closely related family of long-horned wood-borers (Ceram- 
bycidae) furnishes 2.29 percent of the bird's fare, and since the longi- 
coms contain among their ranks numerous disastrous pests, the bird 
must be commended even for the moderate liking for them it displays. 
Click-beetles (Elateridce), which in the larval state are known as 

^American Insects, 1905, p. 280. 

6 CaUfomla Fruits and How to Grow Them, 1900, pp. 454-455. 
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wireworms, were devoured by' 30 black-headed grosbeaks, but con- 
stitute only 0.77 percent of the food. Weevils also are sparingly 
consumed, which is in contrast to the avidity shown for them by 
most insect-eating birds. ^ Twenty-five of the present collection of 
blackheads obtained specimens of these queer snouted beetles, but 
they compose less than 1 percent of the subsistence. 

Bronzy wood-borers (Buprestida?) were captured by 8 grosbeaks, 
pine-feeding species being identified. Lamellicorn beetles (Scara- 
baeidfie) fell a prey to 10 birds, but no important species were 
secured. A few blackheads obtained representatives of other coleop- 
terous famlies, such as rove-beetles (Staphylinidse), darkling beetles 
(Tenebrionidse), and whirligig beetles (Gyrinidse), one of which 
was found in a single stomach, though how the bird secured this 
aquatic species is a mystery. A quick tiger-beetle {Cicindela) also 
was found in a single stomach, and hence, although beneficial, it 
may be passed by without comment. 

Coleopterous larvae were eaten by 7 birds, 2 of which had secured 
representatives of the family Nitidulidae. As these larvae are too 
minute to have been eaten intentionally, and since they feed on decay- 
ing fruit, their presence among the stomach contents shows that the 
grosbeak also sometimes eats decayed fruit. Some of the fruit pulp, 
therefore, which could not be identified, but which was provisionally 
reckoned against the bird, is thus proven to have no value. 

Grasshoppers, which are eaten by birds almost universally, are 
neglected by this species, as they are also by the rose-breasted gros- 
beak. Only 7 of the 226 blackheads examined had eaten them, and 
they constitute only 0.25 percent of the subsistence. Nevertheless, 
the black-headed grosbeak is included among the enemies of the 
Rocky Mountain locust by Samuel Aughey, who examined 2 speci- 
mens, one of which had eaten 8, the other 17 locusts. 

Notwithstanding the blackhead is rather whimsical about a grass- 
hopper ration, it shares the taste of most other birds for caterpillars, 
and it devours them and their chrysalids to the extent of 9 percent 
of its food. Spines and hairs, popularly supposed to be abhorred by 
birds, do not deter the blackhead, and sometimes all that is left in the 
stomach to tell of the capture of caterpillars is a mass of thorns and 
spines. Exactly 100 black-headed grosbeaks fed upon lepidopterous 
insects, 70 of them choosing caterpillars and 30 cocoons and chry- 
salids. It is among remains of the latter that we find representa- 
tives of the most important species in the order — ^the codling moth 
(fig 34). This pest is said to cause a loss of not less than $10,000,000 
annually to the fruit growers of the United States. Inasmuch as the 
insect has no important parasites, its feathered enemies should be 
aU the more appreciated, and it is safe to say that, with the probable 
exception of woodpeckers, the blackhead is the equal of any of them. 
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The codling moth is accessible to the grosbeak in two stages of its 
development, namely, when the larval are seeking a place to hibernate 
or pupate, as the case may be, and when they are in the chrysalis 
stage. By no means all of the birds examined had access to the 
species, yet 25 were successful in finding "the pupae or larvae, and 
secured from 1 to 29 individuals, averaging about 5 each. It ap- 
pears, therefore, that the grosbeak makes good use of its limited op- 
portunities, and we agree with Professor Beal " that the " bird that 
helps to destroy this * ♦ ♦ insect, the curse of * * * apple 
culture, will be hailed as a blessing in spite of any shortcomings it 
may have/' 

Second in importance only to the above pest are cankerworms. 




Fio. 34. CodllnflT moth (Carpocapsa pomoneUa). (Prom Simpson, Bureau of Entomology.) 

The spring cankerworm {Faleacnta vernata^ fig. 35), which is re- 
sponsible for a great deal of damage in apple orchards, constitutes 6 
percent of the grosbeak's food in May. While this amount is not 
large, it is nevertheless worthy of note, since all of it is consumed 
when the earliest broods are developing. 

Only one other order of insects contributes largely to the sub- 
sistence of the black-headed grosbeak — ^the true bugs, Heteroptera- 
Ilomoptera. Among minor items of the order the Heteroptera col- 
lectively form 1.05 percent of the diet, plant bugs, together with 
nieinl)ers of the squash-bug and stink-bug families and unidentified 
forms, being eaten by 18 birds. A miscellaneous assemblage from 

o Yearbook Dept Agr., IJXH, p. 248. 
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Fig. 35. — Spring cankerworm 
{Paleacrita remaia). (From 
Riley, Bureau of Entomol- 
ogy.) 



the other group (Homoptera), including leaf and tree hoppers, plant 
lice, and cicadas, was distributed among 9 of the grosbeaks examined, 
and composes a little more than 0.5 percent of the total food. Next 
is the family of scale insects (Coccidse), which from an economic 
standpoint is the most important element of the black-headed gros- 
beak's food. Scale insects were fed upon 
by all but 81 of the 226 birds examined. 

The destructiveness of these insects need 
not be explained to anyone in the western 
fruit-growing region, where the disastrous 
effects of their presence have been keenly 
felt for many years, longer in fact than in 
any other part of the country. Suffice it to 
say that scale insects cause more trouble and 
loss to fruit growers than all other peets 
combined, and the damage from them is to be reckoned by millions of 
dollars. 

The black-headed grosbeak evinces a distinct preference for the 
most widely distributed and abundant scale insect on the coast — the 
black olive scale (Saissetia olec?^ fig. 36) the importance of which 
the following notes from the writings of Prof. 
E. J. Wickson, of the University of California, 
will serve to show. It affects both citrus and 
deciduous trees, but is especially troublesome 
to the olive, and it will spread quickly to orna- 
mental plants and vines. It is a very difficult 
scale to subdue, and in spite of the fact that 
immense numbers are killed by parasites it is 
still a grievous pest. This insect constitutes 
20.32 per cent of the grosbeak's entire food, 
being eaten by 123 birds, many of which had 
secured from 12 to 32 scales each. If this serv- 
ice alone is npt sufficient to atone for all the 
bird's depredations on fruit, the latter must be 
held at an exceedingly high price. 

Moreover, all has not yet been said in the 
bird's favor. It does not confine itself to the 
black olive scale alone, but at times probably preys extensively on 
other species. Sixteen other grosbeaks consumed enough scales* to 
make up 2.26 per cent of the total food. Among the scales they ate 
are the brown apricot scale {E ulecanium armeniacum) and the frosted 
scale {E. prminosum), both of considerable economic importance. 




Pia. 36. — Black olive 
scale (Saiaaetia olea). 
(From Marlatt, Bureau 
of Entomology.) 



Digitized by 



Google 



74 FOOD HABITS OF THE GROSBEAKS. 

The remaining constituents of the animal food have slight per- 
centage value. Fifteen grosbeaks devoured spiders or their cocoons, 
these items amounting to 0.34 percent of the entire regimen. Among 
other substances of little importance are snails, eaten by 14 birds, 
various unidentified insect pupae by 10, eggshells by 5, and flies by 
2 ; and, most remarkable for a bird of the blackhead's feeding habits, 
a bit of bone and the remains of a smuU fish were found in a single 
stomach each. 

Mineral Matter. 

The average percentage of mineral matter in the stomachs of the 
whole number of birds examined is 2.35. The nestlings of. 2 or 3 
days' age had none; those of a week, 6.57 percent; and those of 2 
weeks, only 3 in number, however, had 2.33 percent. 

Nestlinus. 

We are fortunate in having a fair amount of material to illustra^ 
the'fooil habits of the nestling black-headed grosbeaks. The nestlings 
at hand are readily divisible into three groups, separated both by ag^ 
and character of the diet. Ten, comprising two broods of 3 each and 
one of 4, which were collected at the age of 2 and 3 days, had been 
fed animal matter exclusively. Seven, made up of two broods, num- 
bering 3 and 4 individuals, respectively, had reached the age of 7 and 
8 days, at which period a small amount, namely, 2.1 percent, of vege- 
table food had been introduced into the dietary, while 3 scattered 
fledgelings of a fortnight's growth consumed an average, of 13.3 per- 
cent of vegetable substances, mainly fruit 

Two- thirds of the food of the youngest or entirely insectivorous 
group consisted of caterpillars, much over half of which, to wit, 37.2 
percent, w^as spring cankerworms {Paleacrita ^emata^ fig. 35). In 
addition, 18 percent was composed of pupae of the codling moth (fig. 
34), which, indeed, were fed to part or all of each brood, including 8 
of the 10 nestlings. If the habit of feeding these important pests, 
on the scale here indicated, to nestlings, whose never-ceasing demands 
for food are proverbial, is general, the amount of destruction wrought 
in their ranks is almost incalculable. Besides the codling moth and 
cankerworm, the flower-beetle and black olive scale also figure in the 
diet of this lot of youngsters; and longicorn beetles, spiders, leaf- 
hoppers, other bugs, and ant pupae likewise were consumed. 

One brood of the second group, which was just being initiated into 
the use of vegetable food, was given oats in the milk, while the other 
family was entirely carnivorous. More hard-bodied insects are fed 



Digitized by 



Google 



FOOD OF NESTLING BLACKHEADS. 75 

at this age, beetles composing three-fourths of the whole diet, and 
over 23 percent was contributed by the flower-beetle alone. Black 
olive scales are most important among the remaining elements, 12 
percent being composed of these pests. Hymenoptera, caterpillars, 
spiders, and insect eggs also were taken, and each of the mranbers of 
one brood had a few bits of eggshell in its stomach. 

Caterpillars again enter into the diet of the two-weeks old fledge- 
lings, composing 45 percent of the whole amount, 21 percent being 
cankerworms. Blaxik olive scales are 7 percent, and beetles, includ- 
ing lamellicorns, ground and click beetles, compose 26 percent of the 
food, the remaining animal elements being Hymenoptera and snails. 
The vegetable matter, 13.3 percent of the whole food, consists of cher- 
ries, strawberries, blackberries, bits of wh^t, a few seeds, and spires 
and wads of grass, which last-named articles curiously enough are 
found in the stomachs of many oth^r nestling birds. 

The oldest fledgelings thus approximate more nearly in diet to that 
olf the adults, even partaking of their fruit-eating habits. It is evi- 
dent also, from the study of nestling blackheads, that vegetable mat- 
ter is fed in gradually increasing quantities, corresponding, probably, 
either as cause or effect, to the gro\Ming muscular developmeBt of the 
stomach. Some grosbeaks observed by Professor Beal fed their nest- 
lings only two to five times per hour, but as the feeding was accom- 
. plished by regurgitation it is probable that the stomachs of the young 
were practically filled during every visit to the nest. 

Reviewing, it has been noted above that the nestlings of the black- 
headed grosbeak are fed a great number of codling moth pupa?, cank- 
erworms, flower-beetles, and black olive scales, the destruction of 
which is greatly to the advantage of agriculture. "WTien very young 
their food is entirely animal, and consists in great part of these 
grievous insect pests. 

Summary. 

Examination of 226 stomachs of the black-headed grosbeak, the 
majority of which were collected in California, shows that during six 
months' stay in its sumnler home the bird consimies on the average 
34.15 percent of vegetable and 65.85 percent of animal food. 

Reports that the bird damages cultivated fruit are fully sustained 
by stomach examinations, figs and cherries appearing to be the kinds 
most injured. From 10 to 15 per cent of the food consists of culti- 
vated fruits; a slightly smaller amount is weed seed, while the pro- 
portion of grain devoured is trifling. 

It has been brought out that small orchards may be economically 
protected by means of bird netting. Large orchards may be pro- 
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tected in great measure by planting here and there suitable decoy 
trees, as mulberries. 

Aside from the fact that ravages by the grosbeak may be pre- 
vented or greatly reduced without destroying the birds, it is evident 
that their general services to agriculture are so valuable that their 
destruction is not to be considered. It is to be noted : First, that the 
animal food of the blackhead, consisting almost wholly of injurious 
insects, is practically twice the bulk of the vegetable food, or more 
than four times that portion which is pilfered from man. Second, 
that the bird could not possibly select insects more prejudicial to the 
interests of western horticulture than the ones forming its natural 
food. These include the codling moth, cankerworms, flower-beetles, 
and such scale insects as the frosted, apricot, and black olive scales. 
Finally, these formidable fruit destroyers alone, not to mention 20 
percent of other injurious insects, compose two-fifths of the entire 
amount of the black-headed grosbeak's food from April to September, 
or at least three times as much by actual bulk as the fruit consumed. 
In other words, for every quart of fruit eaten, more than 3 pints of 
black olive scales and more than a quart of flower-beetles, besides a 
generous sprinkling of codling moth pupae and cankerworms fall 
prey to this grosbeak. 

LIST OF HEEDS, FRUITS, AND INVERTEBRATES EATEN BY THE BLACK-HEADED 

GROSBEAK. 



Oats (A vena saliva). 



GRAIN. 

I Wheat {Triticum vulgare). 



CULTIVATED FRUITS. 



Fig (Ficus carica). 
Mulberry (Moms sp.). 
Strawberry (Fragana veaca). 
Blackberry (Rubus sp.). 



Crabapple ( Mains pruni folia). 
Apricot {Prunus armeniaca). 
Cherry {Prunus cerasus). 
Prune (Prunus domestica). 



WILD FRUITS. 



Juneberry (Amelanchier sp.). 
Poison oak (Rhus divcrsiloba). 



Nightshade (tiolanum nigrum). 
El(lerl)erry (Hambueus sp.). 



WEEDS. 



Dock (Rumvx sp.). 

Smartweed (Polygonum sp.). 

Pigweed (Amaranthus «i^.). 

Re<l maids (Calandrinia menziesi). 

Catchfly (Silene sp.). 



Chickweed (Alsine media). 
Cranesbill (Geranium sp.). 
Alfilaria (Erodium sp.). 
Bur clover (Medicago denticulctum) . 
Milk thistle (Mariana mariniana). 
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COLEOPTEBA. 



Tiger beetles (ClciudelidsB) : 

Vicindela sp. 
Ground beetles (Carabidsp) :- 

Platynus variolatu8. 
Whirligig beetles, (Gyrinld«p) . 
Rove beetles (Staphylinidee). 
Ladybird beetles (Coccinellidse) : 

Psyllobora twdata, 

Rhizobius ventralis. 
Nitldulld». 
Click-beetles (Elateridse) :' 

Mcgapenthcs elegant. 
Bronzy wood-borers (Buprestldee) : 

Bupresiia lineata, 

Bupreatis faaciata langi, 

Acmwodera gihhula. 
Fireflies (Lampyridse) : 

Podabrus sp. 

Telephoru8 consors. 

TelephoruB diviaus. 



I^mellieom beetles (Scarabseidse) : 

Aphodiua inquinatus. 

Euphoria ap. 
Long-homed beetles (Ceranibycidie) : 

Leptura mUitaria. 
Leaf beetles (Chrysomelid«e) : 

Syneta albida^ 

Oastroidea cyanca, 

Melasoma scripta, 

Diabrotica aoror. 

Diabrotiea Mvittata. 
Darkling beetles (Tenebrionidse). 
Rhynchitidap : 

Dcporaua glaatinua. 
Scarred snout-beetles (Otiorhynchi- 
dae) : 

Scythropua califomivus. 
True snout-beetles (Curculionidie) : 

Dorytomua hiapidua. 

Baria sp. 

Balaninua sp. 



HEMIPTERA. 



CMcadas (Cicadldse) ; 

Cicada sp. 
Tree-hoppers ( Membracidce ) . 
Scale insects (CJoccidae) : 

Saiaaetia olece, 

Eulecanium armeniacum. 
' Eulecanium" pruinoaum. 



I jeuf -hoppers (Jassids). 

Jumping plant-lice (Psyllidae). 

Plant-lice (Aphididte). 

Stink-bugs ( Pentatomidae ) . 

Coreidw. 

Plant-bugs (Capsidffi). 



ORTHOPTEBA. 

Shcrt-homed grasshoppern (Acridiidie). 



Spanworms (Geometridse) ; 
Paleacrita vernata. 



LEPIDOPTEBA. 



I>eaf-rollers (TortricidiB) : 
Carpoi^apaa pomoncUa. 



Apidae (Apia mcllifcra). 



Spiders (Araneida). 



HYMENOPTEBA. 

Rough-headed ants (Myruiicidre). 

niPTEBA. 

Borboridae (Borborua sp.). 

OTHER INVEBTEBBATES. 

-I Snails (Gastropoda). 
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BLXTE GBOSBEAX. 

(Ouiraca carulea, Plate IV.) 
APPEARANCE, DISTRIBUTION, AND HABITS. 

While IcHS strikingly colored than other grosbeaks, this species 
equals them in beauty. The general color of the male is ultramarine, 
but the tail and wings are black, with bars of chestnut crossing the 
latter. The female is much duller. Brownish above and below, with 
a lighter throat, she bears a marked superficial resemblance to the 
female cowbird, and the massive bill is the only conspicuous feature 
that serves to distinguish the two. 

This is the smallest of the grosbeaks, and occupies a wider range 
in the United States than any of the others. There are two sub- 
species of blue grosbeaks, the western one breeding from southern- 
most Mexico to northern California and southern South Dakota and 
the eastern from the gulf coast to southern Pennsylvania and south- 
eastern Nebraska. The two races merge in eastern Texas, Oklahoma, 
and Kansas. In winter both withdraw entirely from the United 
States. 

During the breeding season the blue grosbeak is locally abundant 
in the southern and western parts of its range, being in some places 
a familiar garden and orchard bird. In the eastern part of the Mis- 
sissippi Valley^ however, and in the Atlantic States, it is shy, retiring, 
and generally rare. 

In the latter regions the nest is usually placed in a low bush or 
vine in a thicket; but where the birds are more common they build 
in fruit trees or even in cultivated ornamental plants about houses. 
Everywhere the species nests late. The eggs are 3 or 4 in number 
and are bluish white ; two broods are raised in the south and one in 
the north. In common with all its relatives, this handsome bird is a 
good singer, and" its song, though weajc, suggests the rosebreast's 
lovely carol. Its pleasing song and engaging appearance have made 
the grosbeak a favorite cage-bird among the southern Creoles, who 
know it as the " blue pop." 

ECONOMIC RELATIONS. 

The present investigation of the food habits of this species con- 
cerns only summer residents of the United States. Fifty-one stom- 
achs have been examined, which were collected in every month from 
April to September, inclusive, and in seven States and the District 
of Columbia. Of the food they contained 67.6 percent is animal 
matter and 32.4 percent vegetable. No month is represented by more 
than 19 birds; hence the results obtained are by no means as reliable 
as could be desired. However, as the economic relations of the blue 
groslx^ak are almost entirely unknown, even these tentative findings 
have a distinct value. 
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Plate IV. 
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Blue Grosbeaks. 

[Top figure, adult male; middle figure, immature male; bottom figure, female.] 
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Veobtable Food. 

The proper valuation of the vegetable elements of a bird's food 
is of great importance, since upon this point largely depends the 
attitude of the agriculturist toward the bird. The main question 
is, Does the blue grosbeak appropriate an undue amount of the prod- 
uct of field, orchard, and garden crops? 

Vegetable substances consumed by the blue grosbeak and consti- 
tuting 32.4 percent of its food may be classified as follows: Grain, 
14.25 percent; weed seed, 18.05 percent; fruit, 0:06 percent; and 
miscellaneous. 0.04 percent. 

FBUIT. 

From present information it appears that cultivated fruits are not 
molested by the blue grosbeak. All writers agree that the little 
fruit eaten is wild, a conclusion supported by the results of the present 
examination. Only two birds, both young, had eaten fruit of any 
kind, and in each case it consisted of a few bits of blackberry, un- 
doubtedly wild. 

GRAIN. 

Grain constitutes 14.25 percent of the food of the birds examined. 
Wheat was eaten by 6 of the total number, and amounts to 8.33 per- 
cent of the entire subsistence. Com was eaten by 4 birds and is 4.87 
percent of the food, while oats, which form 1.05 percent, were con- 
sumed by only 2 of the 51 birds. Probably all this grain was ob- 
tained from cultivated crops. 

One grosbeak, collected in a wheat field in June, had eaten enough 
of the milky cereal to make up 40 percent of its stomach contents. 
Three others from the same region in the same and the succeeding 
two months had devoured wheat, which shows that this grain is 
relished even in the riper stages. 

Apparently the com in the stomachs also came from the standing 
crop, and while the blue grosbeak seems too small to be an active 
depredator of such a well-protected grain, yet with its powerful beak 
there is no doubt that it can as readily shear through the enveloping 
husks as crack the kernels themselves. Referring to this latter point, 
Wilson says of a captive bird : " I fed it on Indian corn, which it 
seemed to prefer, easily breaking with its powerful bill the hardest 
grains." Notwithstanding this the bird does little damage. At all 
events, no complaints of injury have been made. 

There is testimony, however, that the bird does some mischief in 
oat fields. Doctor Fisher, of the Biological Survey, has seen flocks 
feeding upon this cereal in Nebraska and in California,, and the same 
habit has been observed in Virginia. In general this occurs late in 
summer. After the nesting season blue grosbeaks change their 
18848— BuU. 32—08 6 



Digitized by 



Google 



80 FOOD HABITS OP THE GB08BEAK8. 

habits greatly. The once timorous birds leave off their shyness; the 
isolated families assemble, and flocks, usually small, but sometimes 
large, raid the grain fields. Oats and rice especially are injured by 
them. Concerning the effect of the blue grosbeak upon rice in Louis- 
iana, Mr. George Beyer ** says : " In the Florida parishes ♦ ♦ ♦ 
it is generally called ' rice bird.' Flocks of thousands descend upon 
the ripe rice during August and September." As noted above, oats 
were found in 2 stomachs examined during the present investigation, 
rice in none. 

Surrvmary. — Only 11 of the 51 blue grosbeaks examined had eaten 
grain, from which it is evident that this food is not specially sought, 
even when accessible. Grain constitutes 14.25 per cent of the total 
food, but only one bird ate grain exclusively. Considering only the 
11 cereal feeders, we find they were satisfied with a fare of half 
grain, and preferred to eat insects and other food along with it. It 
seems, therefore, that in summer this grosbeak does not evince a de- 
cided taste for grain, and, being widely and sparingly distributed, 
it is inconceivable that noticeable loss can be caused by it. 

That the reverse is true later in the year is well established, but 
the injury then committed seems to be of no great importance, or it 
would have attracted more attention. It is certain that the blue 
grosbeak is not for an instant to be ranked with such well-known 
grain pests as the bobolink and some of the blackbirds, and the cases 
of serious injury attributable to it are clearly of rare occurrence and 
brief duration. 

Moreover, during by far the greater part of the bird's stay in the 
United States its food habits are decidedly beneficial, and it c<hi- 
sumes almost five times as great a bulk of injurious insects as of 
grain. Without doubt the farmer could afford to pay for the de- 
struction of these insects with grain in the reverse ratio and yet 
make a large profit by the bird's services. 

WEEDS. 

Weed seeds are consumed by the blue grosbeak during every month 
of its stay in the United States. They constitute 18.05 per cent of 
the total food, and thus are given preference over all other items of 
the vegetable regimen. Not a great variety of seeds are devoured, 
and more of foxtail (fig. 37) and bindweed (fig. 21) are taken than 
any others. It is well known that these weeds are among the most 
troublesome in America, striving constantly to overtop and crowd out 
cutivated plants, while bindweed during its earlier stages harbors 
the corn root-louse, one of the most injurious of grain pests. Prac- 
tically all birds to any degree vegetarian feed upon the seeds of these 

«Avlfauna Louisiana, New Orleans, 1900, p. 34, 
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weeds, a work of which the blue grosbeak assumes a proper share 
and the value of which in the aggregate is immense. 

Before leaving the subject of vegetable food, it should be mentioned 
that one blu6 grosbeak, collected in the District of Columbia, had fed 
largely upon the seeds of wild rice {Zizania aquatica). This plant 
is an important source of food for many larger birds, especially ducks 
and geese, but is not generally sought by the smaller species. 

Animal Food. 

The blue grosbeak consumes more than twice as much animal as 
vegetable food, and it consists of snails, spiders, and various insects. 
The latter constitute 65.7 out of 67.6 percent, the entire amount, and 
while comprising for the most part injurious species, include a few 
forms generally considered useful. These will be discussed at once. 

A certain family of ground-inhabiting b^tles, the Carabidce, on 
account of their predaceous habits, are 
usually classed as beneficial. They have been 
detected, however, feeding upon vegetable 
matter, and in many places even upon culti- 
vated crops. These facts should make us 
slow to condemn a bird for picking up a few 
of them. The present species manifests very 
little liking for ground-beetles, only 4 birds 

^ . X- u u • XI i.1 J *''«■ ST.—Seeds of green fox- 

of the entire number havmg taken them, and tau (Chanochioa tirwi*). 
in no case did they constitute more than 10 ^^'•^" Hiuman Nevada 

^ . ., .1 XX Experiment Stetlon.) 

per cent of the stomach contents. 

One other predaceous insect was captured. This was a robber fly 
(Asilidffi). Flies of this family capture grasshoppers, beetles, other 
flies and bees, and at times do considerable mischief among honey 
bees. They are not wholly beneficial, therefore, although probably 
the balance is in their favor. If it is the rule, however, as appears 
from the present examination, that not more than 1 blue grosbeak in 
50 takes a robber fly, the resulting damage need not disturb us. 

Besides the insects of predatory habits, there are others which are 
useful as parasites. None of these were taken directly by any of the 
blue grosbeaks examined, but about 20 eggs of a parasite, probably 
a tachina fly, were attached to the body of a purslane caterpillar eaten 
by one of the birds. Had these parasitic flies been allowed to com- 
plete development they would have attacked and destroyed other 
caterpillars, but probably not so many as the grosbeak which fed upon 
them, one-tenth of whose food would have consisted of these creatures. 

Caterpillars and adult lepidoptera (moths) compose 9.77 percent 
of the food of the blue grosbeak. The purslane caterpillar (fig. 38) 
mentioned above is eaten by adults and is fed also to the nestlings. 
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Ordinarily this, insect is harmless, but occasionally it attacks garden 
and fruit crops, especially the sugar beet Another caterpillar also, 
the cotton cutworm {Prodenia omithogaUi^ fig. 9), which attacks 
the latter crop as well as the tomato and cotton, is devoured by the 
blue grosbeak. Four birds, taken in the cotton fields of Texas in 
May, had eaten 9 cotton cutworms, which constituted more than 40 
percent of their food. Many other caterpillars also of the same 
family (Sphingidae), as the purslane feeder, and two moths were 
consumed by the blue grosbeaks examined. Because of the injurious 




Fia. 38. — Purslane caterpillar (Deilephila lineata). (From Chittenden, Bureau of Ento- 
mology. ) 

habits of these insects their destruction by the grosbeak is to be 
commended. 

The true bugs (Hemiptera) constitute another group of insects, 
mainly injurious, and all of them eaten by the grosbeak are destruc- 
tive. These include members of the squash-bug family (Coreidae), 
stink-bug family (Pentatomidrc), tree-hoppers (Membracidae), and 
cicadas or harvest flies (Cicadidse). One blue grosbeak from South 
Dakota had eaten 3 of the latter, which composed 94 percent of its 
stomach couteuts. 
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Injurious beetles comprise 24.4 percent of the grosbeak's food, 
almost half (11.25 percent) of which amount consists of members of 
the May beetle family (Scarabaeidae). Adult June bugs, and their 
larv©, the white grubs, were devoured by some birds to the exclusion 
of other food, and 1 grosbeak had eaten 3 of the common dung- 
beetles {Aphodius fimetariics). Weevils are next in importance 
among beetles, and 7.18 percent of the bird's seasonal food was made 
up of these pests. Many of them were scarred snout-beetles (Otio- 
rhynchidee) and curculios (Curculionidae) ; some of them certainly 
were injurious species. Two grosbeaks selected the conspicuously 
red and black colored billbug {Rhodohcenus IS-punctattis)^ each 
eating 2. Leaf -beetles (Chrysomelidse), wood-borers (Buprestidfie), 
click-beetles (Elaterida*), and long-homed beetles (Cerambycidae), 
nearly all of which are injurious, were also devoured. 

The most important element of the animal food, however, is grass- 
hoppers. Crickets and long and short homed grasshoppers are 
eagerly consumed, composing 27.2 percent of the total food. Thirty- 
two, of the 51 
blue grosbeaks 
ate them, several 
taking nothing 
else. They are fed 
to the nestlings 
in generous meas- 

m»o Qv\A nrifVi/Aiif FiQ. 39, — Lesser migratory locust (ifelanopltft a tlawit). (From 
ure, ana wunoui Lugger, Minnesota Experiment Station.) 

doubt are the 

most important single article of diet. During one of the historic out- 
breaks of the Rocky Mountain locust, the blue grosbeak was found to 
feed on other grasshoppers among the swarming hordes, and it is cer- 
tain that the pest itself was not overlooked. A very closely-related 
species, called in contradistinction the lesser migratory locust {Me- 
lanoplvs atlanisy fig. 39), has been identified from the stomachs exam- 
ined. 

But little insect food in addition to that above discussed is con- 
sumed. A fly or a wasp is rarely secured, and one ant and a saw- 
fly larva wel-e eaten. Besides insects, a small amount of other animal 
matter was present in the stomachs. Spiders or their egg-sacs were 
eaten by 2 birds and snails by 9. The latter may be taken in lieu 
of gravel. 

MiNEBAL Matter. 

Only 2 adult blue grosbeaks out of a total of 38 had taken inor- 
ganic mineral matter, and the percentage of such material is only 
0.63. Of 13 nestlings, 7 contained mineral matter in quantity suffi- 
cient to make the average for the whole group 8.8 percent, which is 
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more than 13 times as much as the old birds take. So wide a dis- 
crepancy would seem to indicate that there is great difference between 
old and young birds in the need for this material. 

Young. 

Among the blue grosbeaks examined are 13 young collected in 
Kansas in July and August. Eight of these are nestlings, and 5 
are young just out of the nests, but still being fed by their parents. 
The percentage of animal food for the 13 young birds is 99.08; of 
vegetable, 0.92. 

Grasshoppers constitute 74.1 percent of the food. Among them 
are included the lesser migratory locust {Melanoplus atlanis) and a 
large coral -winged locust {HippisciiSj fig. 40). The remains of as 
many as 16 short-horned locusts were obtained from one stomach, 
while another contained 14. Caterpillars, among them the purslane 
sphinx, compose 10.7 percent of the subsistence of the nestlings, and 




Fig. 40. — Ooral-wlnged locust (HipjAscus iuherculatus) . (From Logger, Minnesota Ex- 
periment Station.) 

snails 10 percent. The remainder of the animal food consists of a 
weevi^, a long-homed beetle, a ground beetle, a robber fly, and the 
eggs of a tachina fly, which were on the purslane caterpillar. It is 
curious that so large a proportion of the beneficial insects consumed 
should be in the stomachs of nestlings, but it may be that these items, 
which ordinarily are rarely taken, are hurriedly gathered only be- 
cause of the insistent demands of the hungry young. 

The vegetable food consists of a few unidentified vegetable fila- 
ments and some slight remains of blackberries in two stomachs; this 
was the only fruit eaten by any of the birds, young or old. 

SUMMABY. 

Present data shows that the food of the blue grosbeak is 67.6 per- 
cent animal and 32.4 vegetable. 

Grain constitutes 14.25 percent of the diet, but on account of the 
scattered distribution of the birds, no appreciable damage is done 
during most of the summer. Later, when they forage in flocks, they 
are said to do considerable injury. But, as noted above, the birds 
consume twice as much animal as vegetable matter, and even if all 
of the latter had been grain, instead of less than half, as is actually 
the case, it would have been paid for many times over. 
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Among the important insect pests eaten by the blue grosbeak are 
grasshoppers, weevils, the purslane sphinx, and the cotton cutworm. 
The species deserves protection for its destruction of grasshoppers 
alone, and when its food habits are considered in their entirety the 
showing unquestionably is greatly in favor of th^ bird. 

LIST OF SEEDS, FRUITS, AND INVERTEBRATES EATEN BY THE BLUE GROSBEAK. 



GRAIN AND FORAGE PLANTS. 



Corn (Zea mays), 
Oats (Avena sativa). 



Wheat (Triticum vulgare). 
Alfalfa (Medicago sativa). 



WEEDS AND WILD FRUIT. 



Crab-grasB (Panicum sp.). 
YeUow foxtail (ChcBtochloa glauca,) 
Green foxtail (CJiwtochloa viridis) . 
Wild rice (Zizwnia aquatiCQ). 



Rush grass {8porobolu8 sp.). 
Smartweed (Polygonum sp.). 
Blackberry (Rubus sp.). 



COLEOPTERA. 



Ground-beetles (Carabldse). 
Click-beetles (Elaterldie). 
Leaf-beetles ( Chrysomelidae) . 
Bronzy wood-borers (Buprestid«e). 
Lamelllcom beetles (Scarab»Id«) 

Aphodius fimctariu8. 

Lachnostema sp. 



rx)ng-homed beetles (Cerambycldfle) : 

Hippopsis levmiscata. 
Scarred snout-beetles (Otiorhynchidae). 
True snout-beetles (Curculionldse). 
Bill-bugs (Calandridap) : 

Rhodobosnvs IS-punctaius, 



HEMIPTKRA. 



Cicadas (Clcadidw) : 

Cicada sp. • 
Tree-hoppers (Membracidie). 



Squash-bugs (Coreidffi). 
Stink-bugs (Pentatomldse). 



Short-homed grasshoppers 
idffi) : 
HippUcus sp. 
Melanoplus atlanis. 



ORTHOPTERA, 

(Acrldi- 



Long-homed 

tidfle). 
Crickets (GryllidJp) : 
Oryllus sp. 



grasshoppers ( Locus- 



Hawk-moths (Sphingidae) ; 
Deilephila lincata. 



LEPIDOPTERA. 



Owlet-moths (Noctuidfip) : 
Prodenia ornithogallu 



OTHER INSECTS. 



Smooth-headed ants (Formicidsp). 
Sawflies ( Tenthredinidce ) . 



Robber flies (Asilidse). 
Tachina flies (Tachinidae). 



Spiders (Aranelda). 



OTHER INVERTEBRATES. 

] Snails (Gastropoda). 
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86 POOD HABITS OP THE GROSBEAKS, 

BELATIONS OF GBOSBEAXS AND OTKEB BIBDS TO PABASITIC 

INSBCTS. 

As in the previous pages mention is made of the fact that gros- 
beaks to some extent feed on parasitic insects, and as many other 
birds have the same habit, certain phases of the subject are here 
briefly discussed. Parasites are useful to man because they prey 
upon and reduce the numbers of injurious insects. Hence to the 
extent that birds diminish the number of parasites they are inimical 
to man's interests. But there is another aspect to the interrelations 
of birds, parasites, and injurious insects. The attacks of parasitic in- 
sects, however numerous they may be, do not result in the immediate 
death of their victims, since time is required for the development of 
the larvaj within or upon the body of the hosts. Hence the latter, 
after receiving the eggs which ultimately are to prove fatal, some- 
times continue their depredations, and may in a few days ruin 
the season's crop. Under these circumstances the parasites do no 
immediate good, though they serve to prevent increase of the species 
attacked. It is quite otherwise with birds, which instantly stop 
depredations by killing the insects responsible for them. Often in 
a few days birds extirpate a pest over a limited area, and the crop, 
freed from its enemies, makes successful growth. It is true that at 
the same time all eggs and larvse of parasites present in the host 
insects also are destroyed. Though this is regrettable, the effects 
of the loss of the parasites must be regarded as of secondary im- 
portance, since the main purpose — ^getting rid of the pests — ^is accom- 
plished. 

Precisely the same result follows the destruction of cocoons, the 
burning of caterpillar nests, fumigation by hydrocyanic gas (which 
is exceedingly destructive to all life) , and wholesale killing by contact 
sprays (kerosene, whale-oil soaps, and the like). These methods of 
destroying insects are widely recommended and extensively used, re- 
sulting in the indiscriminate destruction of beneficial and injurious 
insects, foe and friend alike. Moreover, there is no doubt that in 
spite of their indiscriminate effect, these practices result in great good. 
As stated above, birds are chargeable with similar destruction of use- 
ful insects along with the injurious, but it is worAy of note that the 
effects of their feeding have not been judged from the same stand- 
point nor given the benefit of doubt accorded to the work of artificial 
agencies. However, since it has been suggested that birds may so re- 
duce the number of parasitic insects as seriously to restrict their bene- 
ficial services, it may be profitable to inquire into the facts of the case. 
There is no record of an instance in which noticeable injury has been 
caused through the destruction of parasites by birds, and there is 
much evidence going to show that this never happens. First, taking 
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up the order Diptera, to which belong the tachina parasites (such as 
were found in the stomach of one blue grosbeak), the data now avail- 
able show that probably less than 3 percent of the food of birds in 
general consists of members of this order. And there is no reason to 
believe that parasitic forms of this or other orders are specially sought 
for by birds. Since the dipterous parasites are confined to three or 
four families of the three score in the United States, it is not likely 
that the part of the 3 percent of bird food they furnish results in 
much injury to agriculture. 

Turning to that most important group, the Hjmienoptera, it is to 
be noted that many of them are small, some being extremely minute 
(as is the case with a large group of the most eflFective parasites, the 
chalcis flies), and these are very rarely found in bird stomachs. A 
few families of Hymenoptera (Chrysididaj, Trigonalidae, Sapygidae, 
and Mutillidse) are characteristically parasitic on other and useful 
members of the order. The destruction of any of these by birds (the 
cuckoo-flies are taken, at least occasionally) is a benefit. The same 
must be said of the capture of many species belonging to other fam- 
ilies which are guilty of the same practice. They parasitize their 
beneficial relatives, often destroying a large proportion of them. 
Moreover, even the species usually beneficial do not always stick to 
their roles, but sometimes parasitize species having the same as their 
own normal relation to the host. All of these things tend to mitigate 
the injury done by birds that feed on Hjrmenoptera. The facts at 
hand show that, excluding ants (which are in no way concerned with 
parasites), Hymenoptera compose not more than from 3 to 5 percent 
of bird food in general. Of the insects composing this percentage, ac- 
cording to our identifications, nonparasitic forms outnumber the para- 
sites in the proportion of about 4 to 1. Hence at most not more than 
1 percent of the food consumed by all the members of our avifauna 
consists of parasitic Hymenoptera, taken as free-moving forms. 

Proceeding now to the. main point at issue, whether great numbers 
of parasites in the egg or larval state are eaten by birds along with 
the usual prey, the following statements can be made. The parasites 
in insect eggs (which include very many of the large super family 
Proctotrypoidea, and some others) are absolutely safe from the ma- 
jority of birds, only the smaller titmice, warblers, etc., searching much 
for eggs. Parasites also in the cocoons and chrysalids are compara- 
tively secure, as only few birds consume these objects. The parasites 
of all minute insects, like egg parasites, are exempt from danger, ex- 
cept from a certain contingent of the smaller birds. The parasites 
living upon medium-sized caterpillars, beetle larvae, and adult in- 
sects, however, run considerable risk of becoming bird food. But 
even members of this group are in a measure favored, since a good 
proportion of the caterpillars or other insects they infest are not 
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likely to be eaten by birds, both because they are usually discolored 
or otherwise abnormal in appearance and because often they are in- 
active, and hence escape attention. It should be stated, however, that 
freshly parasitized individuals are of normal appearance, and 
whether or not they are recognized by birds, it is certain that in the 
stomach such caterpillars can not be distinguished from the unin- 
fested. 

However, it is certain that, in spite of this difficulty of recog- 
nizing recently parasitized larvae, a well-defined tendency ,on the 
part of birds to avoid these doomed insects is shown by the wholly 
insignificant number found in which parasitism is evident. Only 
the one parasitized caterpillar mentioned above, and one other eaten 
by a hawk, have been found in more than 40,000 stomachs examined 
by the Biological Survey. Hence it would seem that serious diminu- 
tion in the rai^ks of parasites is much more logically explained by 
some other cause, such as the well-known pernicious activities of cer- 
tain hyperparasites, than by the attacks of predaceous foes. The 
following gxtract* from "A Study of the Hjrmenopterous Parasites 
of the American Tent Caterpillar," by W. F. Fiske, serves to show the 
possibilities of this hyperparasitical activity. 

In 1896 it [the tent caterpiUar] was exceedingly common, so much so as to 
attract attention all over the State, and it was consequently assumed that its 
parasites would also have increased to such an extent as to be a considerable 
factor in bringing about a more normal condition in 1897. But strangely 
enough this reasoning was found to be diametrically opposite to the facts of 
the case. In 1896 a great many caterpillars were destroyed by Limneria fugi- 
tiva [a parasite], and numbers of the characteristic cocoons of this species were 
collected and bred at this station. These proved in their turn to be almost 
entirely the prey of Pimpla inquisitor [a hyperparasite], and the breeding 
cages in which the cocoons were confined becoming filled with the adults of the 
hyperparasite, it was mentioned In the report of the year, and given credit for 
the destruction of large numbers of tent caterpillars. Thus i^was the Lim- 
neria which proved to be the real victim, and as its cocoons were rare the next 
year the primary host, Clisiocampa americana [the tent caterpillar], was indi- 
rectly but decidedly the gainer. 

As one season's observations succeeded another's this case from being an 
exception, as was at first thought, was found to be more nearly the rule. The 
comparative abundance of the tent caterpillars varied greatly, it is true, but 
this was obviously due to other and distinct causes than this under discussion, 
and only a certain percentage, varying considerably from one colony to another, 
or to a less degree between different localities, fell a prey to the hymenopterous 
parasites. The parasites as a body were found to exact a certain tithe of blood, 
80 to speak, and this being obtained would proceed to fight over its possession, 
passing it from one to another, from parasite to hyperparasite, until often, per- 
haps, there would be little more than enough left of a single large caterpillar 
than that sufl9cient to support a single small Chalcid. 

It is evident from these statements that we need look no further 
for the enemies which so check the useful services of parasites. 

a Tech. Bull. 6, N. H. Agr. Exp. Sta., 1903, pp. 185-186. 
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Comparisons of the usefulness of parasitic insects and of pre- 
daceous species, both insects and birds, have been made to the dis- 
paragement of the latter class and in consequence the benefits con- 
ferred by parasites have sometimes been exaggerated. But in weigh- 
ing the importance of these statements it should not be forgotten that 
essentially parasites are dependents. It is farthest from their object 
to exterminate their hosts, even in a limited area. This result, which 
in most cases means disaster to the parasite, is, on the other hand, of 
but little moment to predaceous insects or birds. The latter always 
have a wide range of prey and even if one food supply is exhausted 
usually there are others at hand. The best evidence that predaceous 
foes of insects are worthy of as high consideration as parasitic ones 
is afforded by the instance of the extermination, successively, by the 
ladybird, Novius cardinalis^ of the cottony cushion scale in Califor- 
nia, of the fluted scale in South Africa, and of a congeneric scale in- 
sect in the gardens of Alexandria, Egypt. These are absolutely the 
*most important services in destroying insects ever rendered to man 
and were accomplished by a predaceous enemy which is chargeable 
with the same lack of nice discrimination with respect to parasites 
attributed to birds. 

However, there is no necessity for belittling the services of either 
of the two great classes of pest destroyers. Both consume a certain 
proportion of insects directly injurious to man and it is more than 
likely that either would be hindered rather than helped by the 
absence of the other. Everything, indeed, points to the conclusion 
that from the standpoint of man's welfare the loss of either class 
would irreparably disturb the balance. What has been said by a 
noted entomologist concerning parasites, namely, that the presence 
of both parasites and hosts, continuing through thousands of years 
to the present, implies that an equilibrium is maintained enabling each 
to live, is just as true of predaceous enemies, both in relation to para- 
sites and to their common prey. There can be no doubt that, even 
under the greatly changed conditions induced by man, the inter- 
actions of these classes tend directly toward the establishment and 
maintenance of a balance. It is probable that this balance can be 
secured at a lower level in regard to number of individuals only by 
direct reduction of the injurious species by man, coupled with the 
best possible protection of both their predatory and parasitic enemies. 

GENEBAL CONCLUSION. 

With respect to food habits it appears that the grosbeaks form a 
group apart from the majority of the finch family, to which they be- 
long. The members of this group are by no means the extreme vege- 
tarians they are commonly supposed to be, since on the average they 
consume about 25 per cent of animal food. The grosbeaks, however, 
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are even less exclusively vegetarian than others of the family and 
nearly half their food Ls animaL Moreover, the constituents of the 
animal dietaries of the two groups differ considerably. Nearly aU 
finches hitherto examined have been found to avoid hairy caterpillars^ 
but the grosbeaks eat them eagerly. True bugsgeneraUy are neglected 
by the smaller members of the sparrow tribe, while the grosbeaks con- 
sume on an average 7.25 percent of these strongly flavored insects^ 
Further, while caged and hungry individuals of some of the smaller 
sparrows refused both the Colorado and three-lined potato beetles, 
cucumber and ladybird beetles, and also stinkbugs of the genus 
Euschistus^ each of these insects is captured in the open by <me or 
more, if not all, of the grosbeaks. In fact, the so-called protected 
fireflies, leaf beetles, and ladybirds, as also hairy caterpillars and the 
adaptively colored or distasteful bugs and scale insects, seem poorly 
defended, for all of them serve as grist for the grosbeak mill. A dif- 
ference between the vegetable dietaries of the grosbeaks and other 
sparrows is also worthy of notice. Weed seeds form half of the an- 
nual food of the latter group, while only one of the grosbeaks devours 
so large a proportion, the others consuming an average of about 18 
percent 

To the grosbeaks in particular, as to the sparrow family as a whole, 
general traits have been ascribed as characteristic which investigation 
fails to substantiate. For instance, the grosbeaks are found to have 
no special predilection for buds, notwithstanding popular opinion to 
the contrary. Then, too, it is generally considered that the massive 
grosbeak bill is especially designed to crack hard fruits and seeds, and 
it would appear certain that in some way it is related to peculiarities 
of food. Yet the smaller sparrows and the cowbirds, with much 
weaker bills, break all sorts of seeds as readily as the cardinal. In- 
deed, the food habits of the grosbeaks, as revealed by the present in- 
vestigation, offer no clue to the origin of the form of bill. Its great 
crushing capacity appears to be utilized only on rare occasions, one 
cardinal, for instance, out of 500 eating a hickory nut Practically 
all the food eaten by grosbeaks seemingly could be manipulated just 
as readily by birds with comparatively slender beaks. It is true that 
the curiously curved beak of the parrot-bill may be useful in 
securing the much relished seeds of bur grass {Cenckrus)^ but 
the same kind of seeds is eaten also by the straight-beaked cardinal. 
Xo doubt there is an intimate connection between the size and form 
and the function of the grosbeak bill, but for the key apparently we 
must look to past conditions of environment, for its extraordinary 
size and shape appear to answer no present needs. 

Notwithstanding also the general similarity of bills, as well as of 
other points of structure, the five grosbeaks differ considerably in food 
habits. This divergence is beneficial to the birds, no doubt, when they 
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Occupy the same general territory, since it keeps them apart when 
foraging, each thus securing enough food without competing too 
strenuously with its neighbor. It is of great value also to man, be- 
cause the birds exact tribute from the whole field of his insect enemies. 

As would be expected, the cardinal and gray grosbeaks have some- 
what similar tastes. They rank highest of the group as seed eaters; 
they consume little grain, capture a very small number of Hymenop- 
tera, and relish weevils best among beetles and grasshoppers among 
other insects. The cardinal alone is very fond of wild fruit, the 
place of this item in- the regimen of the gray grosbeak being filled 
by a corresponding quantity of weed seed. The rose-breasted and 
black-headed grosbeaks also have similar preferences, each manifest- 
ing indiflFerence toward grasshoppers but each relishing Hymenop- 
tera and true bugs. Fruit is held in about the same estimation by 
the two birds, though the blackhead is much more injurious to culti- 
vated varieties. Both it and the rosebreast make a si>ecialty of leaf- 
beetles, each selecting a single species as one of its most favored foods. 
The blackhead pays slight attention to grain and weed seed, but feeds 
ravenously on scale insects ; and the rosebreast, while by no means 
neglecting scales, feeds more extensively on cereals and seeds. The 
blue grosbeak is peculiar in three respects: It shows a very strong 
liking for grasshoppers, for lamellicorn beetles, and a maximum 
avidity for grain ; and it is like the gray grosbeak in almost totally 
neglecting fruit. 

Preferences such as the above explain why one species attacks par- 
ticular crops which the others never touch. Thus, from the standpoint 
of the fruit grower the blue grosbeak is entirely beneficial, but the 
grain grower sometimes has reason to execrate this species, while to 
him, the blackhead, which injures the fruit of his neighbor, 'seems 
innocent. But as has been shown in preceding pages the beneficial 
qualities predominate in both birds and " it is well to remember," as 
is wisely said by Wilson Flagg,* " that nature does not grant us a 
benefit without taking some compensation. We must be content to 
pay for the services of our useful birds by allowing them as a 
perquisite a certain portion of the fruits of our soil. We must pay 
the crow and blackbird in corn, and the robin and the cedar bird in 
cherries ; and if it be objected that the robin tax falls disproportion- 
ately upon the fruit growers, so, on the other hand, the blackbird tax 
falls disproportionately upon the farmer and the com grower. 
These evils, except as they can be prevented by watchfidness and 
ingenious contrivances that do not harm the bird, must be patiently 
endured for the common good." 



«Ann. Rep. Mass. Bd. Agr. (1861), 18G2, Appendix, p. 76. 
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Looking beyond the confines of the individual orchard or grain 
field, it is apparent that the grosbeaks make small demands either 
on our patience or endurance. The brief season of crop pilfering 
is a comparatively insignificant part of the otherwise beneficial 
yearly life of the grosbeaks, a fact sometimes lost sight of. The 
importance of birds as checks upon the insect enemies of agricul- 
ture, and the fact that they are among the most valuable assets 
of the farm, are too well known to require proof. No one should 
be so blinded to his own best interests by a sense of present injury 
as to destroy by wholesale creatures which by every intent and pro- 
vision of nature are among his best friends. The destruction of 
the most grievous pests known to us by birds give them a value 
comparable in degree, if not in kind, with that'of some of the use- 
ful domestic animals, and when they are caught in mischief, 
they should be dealt with on the same principle as domestic stock, 
that is, with a view of preserving them for future service. Farm 
animals are not destroj^ed when they commit devastations; meas- 
ures are taken to protect the crops from future raids by strength- 
ening weak and broken fences. Similarly, crops should be pro- 
tected against the raids of birds, and experiments have demon- 
strated that bird netting, tarred seed, and decoy fruit trees, among 
other things, may successfully be employed to this end, while at 
the same time the birds are preserved to turn their energies to bet- 
ter account in destroying insect pests. 

No group of birds better deserves to be treated in this fair and 
practical way than the grosbeaks. The details of their useful hab- 
its, as given in the preceding pages, need not be repeated, but since 
a final estimate of the value of the group depends upon the exact 
natui^e of the food of its several members and their relation to 
agricultural interests, it is proper to restate general conclusions: 
The five grosbeaks studied consume on the average nine times more 
weed seed than grain and fruit. Moreover, they devour nineteen 
times more injurious than useful insects. Consequently, since their 
subsistence is about half animal and half vegetable, their food 
habits are about fourteen times more beneficial than injurious. It 
has been shown, furthermore, that they attack many destructive 
insects, even specializing on some of the greatest pests. The gros- 
beaks, therefore, making due allowance for the injury they do^ are 
of great economic value, and it is evident that the farmer will 
derive great advantage by preserving them. 
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LETTER OF TRANSMITTAL. 



United States Department op Agriculture, 

Bureau op Biological Survey, 
Washin^oUj D, C, January 28, 1909^ 
Sir: I have the honor to transmit herewith a report on the Brown 
Rat in the United States, by Prof. David E. Lantz, and to recommend 
its pubUcation as Bulletin No. 33 of the Biological Survey. 

The rat is believecT to be the worst mammahan pest known to 
man. Not only does it damage property to the extent of many mil- 
lions of dollars annually, but to this pecuniary loss must be added 
the still greater harm it inflicts by the dissemination of the dreaded 
plague and other diseases. Boards of health of many maritime cities 
in this and other countries are now engaged in an active campaign 
against rats, but thus far without very gratifying success. In Japan, 
where the Government is awake to the seriousness of existing con- 
ditions, the number of rats destroyed annually, according to Pro- 
fessor Kitasato, varies *'from several hundred thousand to a miUion. 
Nevertheless at the present day no appreciable diminution in the num- 
ber of rodents can be noticed. Reproduction keeps pace with de- 
struction, so that we are at a loss to know how to proceed. " In order 
to secure eflfective cooperation it is important to impress on the 
pubhc the need of concerted and sustained effort, and particularly 
the necessity of depriving these noxious animals of the lavish supply 
of food and shelter now unwittingly furnished them. In this con- 
nection it is believed that the present bulletin will prove helpful. 
Respectfully, 

C. Hart Merriam, 

Chief Biological Survey, 
Hon. James Wilson, 

Secretary of Agriculture, 
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THE BROWN RAT IN THE UNITED STATES. 



INTBODUCnON. 

The rat is the worst mammalian pest known to man. Its depreda- 
tions throughout the world result in losses amounting to hundreds 
of millions of dollars annually. But these losses, great as they are, 
are of less importance than the fact that rats carry from house to 
house and from seaport to seaport the germs of the dreaded plague. 

Once occupying only a comparatively small part of the Old World, 
through the spread of commerce the brown rat has been furnished free 
transportation to the uttermost parts of the earth, while its fecundity, 
cunning, and adaptability to almost every kind of environment have 
enabled it to flourish and multiply wherever it has seciu-ed a foot- 
hold. 

Man s antipathy to the rat is not new. For centuries the animal 
has been banned, and human ingenuity has been taxed to the utmost 
to suppress it. Innumerable devices in the way of traps, poisons, 
gases, and, more recently, cultures supposed to spread fatal diseases 
have been resorted to. Nevertheless, the pest continues to prosper, 
and its nimibers and destructiveness keep pace with the advance of 
civilization. Everywhere the history of the contest is the same. 
Though thousands are killed, the relief is only temporary, and other 
thousands soon replace the slain. Therefore, if conducted along the 
old Unes, the war promises to be never-ending. 

The futility of past efforts and the lack of permanent results in- 
dicate that the real cure for the rat evil in cities, especially seaports, 
Ues in preventive rather than ciu-ative methods. The extraor- 
dinary success that has attended the rat's struggle for existence is to 
be explained largely by the abundance of food and shelter furnished 
by man. Preventive measures should be directed to withholding 
these advantages. The curtailing of food is less important in its effect 
on the present rat pK)pulation than in its certain result in lessening 
reproduction. Abundance of food means many yoimg in a litter 
and many Utters in a year; a restricted supply means fewer young 
and fewer litters. The most important steps, therefore, toward the 
suppression of the rat are: 

(1) The enactment and strict enforceTnent of municipal ordinances 
providing for the disposal of garbage and the protection of food supplies. — 
Every effort should be made to instruct the pubHc as to the necessity 
8115&— Bull. 33-09 2 9 
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for care in the disposition of refuse and the protection of food mate- 
rials. Tightly closed garbage cans frequently emptied will go far 
toward limiting the food available for rats. Grain bins in private 
and public stables, now aflfording food and harborage for thousands 
of rats, and public markets and feed, provision, and grocer}^ stores, 
notoriously lacking in protection against rats, should have their con- 
tents safeguarded from these animals. 

(2) The rat-proof construction of dweUmgs and public buHdin^f^. — 
The advantages of cemeJit in the cellars and foundations of public 
and private buildings are now so well understood that the rat-proofing 
of buildings by cement construction and other necessary measures 
should be no longer left to individual inclination and judgment, but 
should be incorporated in building regulations, and these strictly 
enforced. The additional expense, compared with the advantages, 
is trivial. 

The above measures are of first importance, but they will not 
entirely solve the problem of rat repression. The destruction of 
rats, wherever they are numerous, is very important and at times 
absolutely necessary in the interests of public health. Hence in the 
following pages are given the best methods knowTi for destroying 
rats, many of which have been developed by experiments and 
practical trials. Such methods, however, are fallible and at best 
inferior to preventive measures. The cutting off of the chief sources 
of food supply will limit the increase of the pests to a minimum, 
while the general construction of rat-proof buildings will deprive 
them of shelter and breeding places. The two measures will thus 
strike at the very root of the evil, and if supplemented when necessary 
by a vigorous campaign of destruction will prove vastly more 
effective, much less expensive, and productive of far more enduring 
results than any measures hitherto attempted. 

DESTRUCTIVENESS OF THE BROWN RAT. 

At the head of the rat family for destructiveness stands the broWn 
rat (Mus norvegiaas), called also gray rat, house rat, bam rat, wharf 
rat, and Norway rat. (Pl. I, fig. 1.) Like all members of the genus 
Mus found in America, the animal is not a native, but is an immi- 
grant from the Old World. In spite of constant warfare waged against 
it, the brown rat has steadily increased in numbers, and has spread to 
almost all parts of the country reached by railways or by steamship 
lines. Accidentally brought to our shores after the middle of the 
eighteenth century, in most places it has driven out or exterminated 
its less robust relative, the black rat. The dominance of the brown 
rat is probably due to its superior strength and ferocity^ its greater 
fecundity, its peculiar adaptabiUty to various environments, and it« 
more pronounced burrowing habit. 
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DISTRIBUTION OF RATS IN AMERICA. 11 

The present bulletin is intended to acquaint the public with the 
habits of the brown rat,** the nature and extent of the losses inflicted 
by it, and the best available methods of fighting it. It is believed 
that such knowledge will result in more persistent attempts, through 
cooperation and individual effort, to exterminate the pest, or at least 
permanently to reduce its numbers. 

DISTBIBXrriON OF THE QENTTS MUS IN AHBBICA. 

True rats and mice belong to the Old World genus MtiSj of which 
nearly 300 species have been described. Of these about seven- 
eighths are properly to be classed as rats and the remaining one- 
eighth as mice. Among all the species of Mus four have developed 
the ability to adapt themselves to such a variety of conditions as to 
climate and food that, carried on ships, they have established them- 
selves in many parts of the world. These four are the only species 
of Mus that have become acclimatized in America. 

The common house mouse (Mils musculus) found its way to 
America soon after the first settlement by Europeans. It is now 
distributed in all settled parts of North and South America, but in 
the extreme north it does not always survive the winters, and is 
therefore scarce. 

The black rat {Mus ratlus) (PI. I, fig. 2) was carried to South and 
Middle America about three and a half centuries ago. The time of 
its arrival in the English colonies of North America is uncertain, but 
it was well established in the settled portions by the beginning of the 
eighteenth century. After the arrival of the brown rat, it began to 
decrease in numbers and gradually to disappear until it has become 
rare in most parts of the United States and Canada. It is now found 
in scattered colonies mostly east of the Mississippi Valley and on 
certain islands along the coast on both sides of the continent. It is 
occasionally observed in most of our seaports. The Biological 
Survey has specimens from Massachusetts, New Hampshire, Georgia, 
Florida, Alabama, California, and Washington, as well as from 
Mexico, Honduras, Nicaragua, and Hawaii. Also there are authentic 
records of its recent occurrence in Newfoundland, Quebec, Nova 
Scotia, New York, North Carolina, Tennessee, West Virginia, and 
Mississippi. In parts of South and Middle America the black rat 
has been more persistent and is still abundant. 

The roof, or Alexandrian, rat ( Mus alexandrinus) is similar to the 
black rat in form and habits, though not in color. Little is known 

a While this paper deals primarily with the brown rat. some of the illustrative facts 
quoted throupjhout the following pages refer to the black rat (Mus ratius) and to the 
roof rat (}fus alexandrinua) . The habits of the three spe(;iea differ so little that the 
methods given for combating them apply to all. In some of the dL^cussions of lapses 
caused by rats it hxs not been practicable to exclude those due to the common houj^e 
mouse (Mxi8 musculus). 
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12 THE BROWN RAT IN THE UNITED STATES. 

of its history, but it is supposed to be a native of Egypt, where it is 
still abundant. It is almost as remarkable as the brown rat for its 
wandering propensities, and it is probably quite as common on sea- 
going ships. It has established itself in seaports in many parts of 
the world, mainly in warm climates, and is common near the coast 
in southern parts of the United States. The Biological Survey has 
specimens from North Carolina, Georgia, Florida, Alabama, Missis- 
sippi, Texas, Arizona, and California. In the last-named State it is 
abundant in the Sacramento Valley. The species is known from 
Lake Drummond, Va., and from Cuba, the Bermudas, Trinidad, 
San Domingo, Costa Rica, Nicaragua, Mexico, and Hawaii. It 
occurs also in many parts of South America, where it is often the 
dominant species. 

In most parts of the United States the rat common about houses 
and barns is the brown rat. It is larger and more robust than either 
the black rat or the roof rat, and differs from them considerably in 
habits. Unlike them, it almost always burrows in the ground under 
buildings and in loose soil along hedges and river banks. This habit 
affords better protection from enemies and, combined with the 
animal's greater ferocity, has enabled it to supplant the other species 
in temperate latitudes; but in the warmer parts of America it has 
not always been able to do this, and the roof rat appears to be most 
numerous in many localities.** The house mouse escapes the brown 
rat by taking refuge in crevices and other retreats too small for its foe 
to enter. 

The brown rat inhabits most of the thickly populated parts of 
America. North of Panama it occurs from the Isthmus to the Yukon 
Valley and to Greenland, except on the interior table-lands and per- 
haps in a few sections of the South. Between the Rocky Mountains 
and the Sierra it is confined almost entirely to towns along the rail- 
roads. The Biological Survey is without records of its presence in 
Nevada, Utah, Wyoming, or Idaho. The ability of the species to 
withstand extreme cold is proved by the fact that it flourished in 
latitude 78° 37' north, on board the ship Advance of Doctor Kane's 
second Grinnell expedition during the two winters of icebound 
experience. It has been able to adapt itself also to the continuous 
low temperatures of cold-storage plants in many of our cities. 

HISTORY OF THE SHOWN BAT. 

The early history of the brown rat is practically imknown. The 
species is generally supposed to be of Asiatic origin, but we have no 
positive knowledge as to its native country. Various modem writers 
have asserted that it came originally from Persia or India. But Mr. 

o Iq the principal Asiatic seaports the brown rat is said to be often found closely 
associated with the other two forms. 
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W. T. Blanford states that the species is at present unknown in 
Persia, and that, as concerns India, the black rat is the generally 
distributed species, while the brown rat is found only along the coast 
and the navigable rivers.** This statement seems to imply that the 
latter is a comparatively recent immigrant into India. Eariy Greek 
and Roman writers make no mention of the rat, but it is possible that 
they knew the animal and included it in their references to mice. 

As regards the time of the brown rat's introduction into Europe, 
we have two known facts. The species reached England from some 
eastern port about 1728 or 1729, and a Uttle earlier it crossed the 
Russian frontier from Asia. Pallas, the naturalist and traveler, 
states that it first reached Europe from the east by way of the Volga, 
which river it crossed in 1727, and soon afterwards spread over the 
greater part of Russia.** In view of the statement of Blanford, 
already referred to, it is highly probable that previous to this migra- 
tion the Asiatic home of the species was northward rather than 
southward of the mountain barriers of northern India. This view 
has been advanced by several naturalists gjid is further strengthened 
by the fact that the animal appears to flourish better in a temperate 
than in a tropical cUmate. 

The brown rat is said to have first appeared in Paris in 1750. It 
was brought to the United States, probably from England, about 
the beginning of the Revolution, 1775. According to Audubon, it 
was unknown on the Pacific coast of the United States in 1851, 
although its introduction there must have occurred soon afterwards. 

QENEBAL DESCRIPTION. 

The brown rat differs from the other two species in America in 
larger size, shorter head, more obtuse muzzle, smaller ears, and rela- 
tively shorter tail. The general color is grayish brown above and 
whitish below. The overhairs of the upper parts have black tips. 
The tail is usually shorter than the head and body combined, while 
in the other two species it is generally longer. 

The black rat is usually of a sooty or plumbeous black color, paler 
on the underparts; while the roof rat is slightly grayer than the 
brown rat above and yellowish white on the feet and belly. 

The skull of the brown rat shows well-marked differences from 
those of the other two species, but the skulls of the roof rat and the 
black rat are not readily distinguished from each other. Many 
zoologists regard the black rat as only a geographic race of the roof 
rat. The two forms interbreed freely. 

The tame white rats of the bird stores are said to be mostly of the 
Mu8 rattus type; but albino and spotted specimens of the brown 



a Fauna of British India, Mammals, p. 409, 1891. 
<>Zoographica Rosso Asiatica, Vol. I, p. 165, 1831. 
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14 THE BROWN RAT IN THE UNITED STATES. 

rat are not uncommon. The only albino rats in the collections of 
the National Museum and the Biological Survey are Mus norvegicusr 
Black, or melanistic, forms also of the brown rat are known. 

The average measurements of adult specimens of the brown rat 
in the Biological Survey collections are as follows: Total length 415 
mm. (16.4 inches); tail 192 mm. (7.1 inches); hind foot 43 mm. (1.7 
inches). This rat sometimes attains a total length of 19 to 20 inches 
and has been known to weigh 24 to 28 ounces. The average weight 
of an adult is less than a pound. 

ABUNDANCE OF BATS. 

Few persons realize the vast numbers of rats that may mhabit a 
very small area. In cities, particularly, the animals swarm along 
river fronts and wharfs, as well as in sewers, stables, warehouses, 
markets, and other places where food is abundant. It is only when 
some of these harbors are demolished that the real numbers of the 
rats are discovered. 

The number of rats that may harbor on an ordinary farm is as- 
tounding. In 1901 an estate of 2,000 acres near Chichester, England, 
was badly mfested with the pests. They were systematically de- 
stroyed by traps, poisons, and ferrets. The total number destroyed 
under the pers(mal supervision of the owner was 31,981; wliile it 
was estimated that tenants at the thrashing had killed fully 5,000 
more. Even then the property was by no means free from rats.^ 

During the plague of rats on the island of Jamaica in 1833, the 
number killed on a single plantation in a year was 38,000. The 
injury to sugar cane on the island by the animals was at that time 
estimated at half a million dollars a year. ^ 

An idea of the immense number of rats that may infest a country 
may be obtained from the report of the Indian Famine Commission 
presented to the English Parhament in 1881. An extraordinary 
plague of the animals infested the southern Deccan and Mahratta 
districts of India. The autumn crop of 1878 and the spring crop of 
1879 were both below the average, and a great portion of the product 
was destroyed by rats. Rewards were paid for the destruction of the 
pests, and over 12,000,000 were killed.*" ^Vhile they were mostly 
of the black species, the illustration of abundance appUes just as 
well to the brown rat, which is even more prolific. 

HABITS OF BATS. 

Close observation of the habits of wild rodents, especially of those 
cliiefly nocturnal, is difficult. It is not surprising, therefore, that 

a The Field (London), vol. 100, p. 545, 1902. 
^New Euf^land Farmer, vol. 12, p. 315, 1834. 
c British Medical Journal, September 16, 1905, p. 623. 



Digitized by 



Google 



BREEDING OF RATS. 15 

information on the life history of an animal so conmion as the brown 
rat should be meager, nor that diverse opinions about its breeding 
should be current. Wlien wild rats are kept in confinement, they 
rarely breed, and the conclusions as to their breeding have been 
inferred from observations of domesticated white rats. 

BREEDING. 

Observations show that cUmate and food supply greatly affect the 
rate of multipUcation of rodents. The rat is no exception. It 
increases most rapidly in a moderately warm climate and with an 
abundant supply of food. Extremes of heat and cold retard its mul- 
tiplication, decreasing both the number of litters produced in a year 
and the number of young brought forth at a time. 

As already stated, the brown rat is more prolific than either of the 
two other species mentioned. The female brown rat generally has 12 
mammae — 3 pairs of pectoral and 3 pairs of inguinal, although these 
numbers are by no means constant. The black rat and the roof rat 
have but 10 mammte — 2 pairs of pectoral and 3 pairs of inguinal, 
with but little tendency to vary. Records of actual observations 
confirm the deductions to be drawn from the above facts. At Bombay, 
India, during the recent investigations of the India Plague Commis- 
sion, 12,000 rats were trapped and examined. The average number 
of embryos observed in pregnant brown rats was 8.1; the highest 
number, 14. The average for the black rat was 5.2; the largast 
number, 9.^ 

In temperate latitudes the average litter of the brown rat is prob- 
ably considerably greater than the number above given. Instances 
of very large litters observed in England have been recorded in the 
Field (London). In two cases 22 and 23 young, respectively, were 
found in one nest, and in two other instances 17 and 19 were found 
in gravid females. A reliable observer residing in Wasliington, D. C, 
found 19 young rats in a single nest. The writer, on March 25, 1908, 
caught 6 rats in one trap, 3 of which were pregnant females, con- 
taining 10, 11, and 13 embryos, respectively. While we have hardly 
enough data on wliich to base definite conclusions for this latitude, 
we may safely conclude that the average litter is not less than 10. 

The number of litters of young produced in a year by the brown 
rat is not definitely known, and probably varies with local conditions. 
Dehne's observations on white rats showed that in one instance an 
interval of only. 71 days intervened between two litters from the^ 
same rat. A young female of the first litter gave birth to 6 young 
when she was only 103 days old.** Frank T. Buckland in his Curi- 
osities of Natural History, relates that a white rat which he kept in 



a Etiology and Epidemiology of Plague, p. 9. Calcutta, 1908. 
ft Brehm'sThierleben: Siiugethiere, Vol. II, p. 353, 1877. 
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captivity gave birth to 11 young when only eight weeks old. As 
gestation in rats occupies three weeks, this animal must have bred 
when only five weeks old. Kolazy records instances of but 25 days 
between successive litters of well fed albino rats." 

The known facts concerning the reproduction of the brown rat in 
temperate latitudes may be briefly stated as follows: The animals 
breed from three to five times a year, each time bringing forth from 
6 to 20 young. After a gestation period of 21 days, the female gives 
birth to her young in nests in undergroimd biurows or under floors, 
stacks, lumber, wood piles, or other shelter. The young are blind 
and naked when bom, but grow rapidly, and the females are capable 
of breeding when less than three months old. 

If we assume that the animals breed three times a year «nd that 
the average litter is ten, and suppose that a pair and their progeny 
breed uninterruptedly at this rate for three years, with no deaths, 
the result would be as follows: 

Theoretical results of three years* (nine generations) uninterrupted breeding of a pair of 

brown rats. 





Generation. 




I. 


II. 


in. 

36 
360 
432 


IV. 


V. 


VI. 


vn. 


vm. 


IX. 


Number of pairs breeding 

Number of young produced 

Total number of Individuals 


1 

10 
12 


6 
60 
72 


216 
2,160 
2,592 


1,296 
12,960 
15,582 


7,776 
77,760 
93,312 


46,666 
466,560 
550,872 


279,936 
2.799,360 
3,350,232 


1,679,616 
16,796,160 
20,155,392 



Of course, such results never occur in nature. Apparently not 
nearly half the rats bom are females; at least, among mature rats 
the males greatly predominate. Then, too, the life of young rats, 
as well as that of the old, is a continuous struggle for existence. 
Disease, the elements, natural enemies, the devices and cunning of 
man, and even cannibahsm are continually at work to reduce their 
numbers. 

MIGRATIONS AND INVASIONS. 

Migrations of rats have often been recorded. Pallas narrates that 
in the autumn of 1727 the brown rat arrived at Astrakhan in southern 
Russia from the east in such numbers and in so short a time that 
nothing could be done to oppose them. They crossed the Volga 
in large troops. The cause of the migration was attributed to an 
earthquake; but since similar movements of this species often occur 
unattended by earth disturbance, it is probable that only the food 
problem was involved in the migration which first brought the brown 
rat to Europe. 

a Verb. Zool. Botan. Gesel., Wien, pp. 731-734, 1871. 
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In nearly all countries a seasonal movement of rats from houses 
and bams to the open fields occurs in spring, and the return move- 
ment takes place as cold weather approaches. The movement is 
noticeable even in large cities. 

But more general movements of rats often occur. In 1903 a 
multitude of migrating rats spread over several counties of western 
Illinois. They were noticed especially in Mercer and Rock Island 
coimties. For several years prior to this invasion no abnormal 
numbers were seen, and their coming was remarkably sudden. An 
eyewitness to the phenomenon informed the writer that as he was 
returning to his home by moonlight he heard a general rustling in 
the field near by, and soon a vast army of rats crossed the road in 
front of him, all going in one direction. The mass stretched away 
as far as could be seen in the dim light. These animals remained 
on the farms and in the villages of the surrounding country, and 
during the winter and summer of 1904 were a veritable plague. A 
local newspaper stated that between March 20 and April 20, 1904, 
Mr. F. U. Montgomery of Preemption, Mercer County, killed 3,435 
rats on his farm. He caught most of them in traps.^ 

In 1877 a similar migration occurred into parts of Saline and 
Lafayette counties, Mo.;** and in 1904, one came under the writer^s 
observation in Kansas River valley. This valley for the most part 
was flooded by the great freshet of June, 1903, and for about ten days 
was covered with several feet of water. It is certain that most of 
the rats in the valley perished in this flood. In the fall of 1903 much 
of the district was visited by hordes of rats, which remained during 
the winter, and by the following spring had so increased in numbers 
that serious losses of grain and poultry resulted. 

No doubt the majority of the so-called migrations of rodents are 
in reality instances of unusual reproduction or of enforced migration 
owing to lack of food. In England a general movement of rats 
inland from the coast occurs every October. This is closely connected 
with the closing of the herring season. During the fishing, the rodents 
swarm to the coast, attracted by the offal left from cleaning the 
herring; and when this food supply fails, they hasten back to the farms 
and villages. 

In South America periodic plagues of rats have taken place in 
Parana, Brazil, at intervals of about thirty years, and in Chile at 
intervals of from fifteen to twenty-five years. These plagues in 
the cultivated lands follow the ripening and decay of the dominant 
species of bamboo in each countiy. The ripening of the seed furnishes 
for two or more years a favorite food for rats in the forests, where 

aMoline (111.) Evening Mail, April 25, 1904. 
b Forest and Stream, vol. 8, p. 380, July 12, 1877. 
81155— Bull. 33—09 3 
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the animals multiply greatly; when this food fails they are forced to 
the cultivated districts for subsistence. In 1878 almost the entire 
crops of com, rice, and mandioca in the State of Parana were destroyed 
by rats, causing a serious famine.** 

An invasion of black rats (Mils rattus) in the Bermuda Islands 
occurred about the year 1615. In a space of two years they had in- 
creased so alarmingly that none of the islands were free from them. 
The rodents devoured everything which came in their way — fruit, 
plants, and even trees — so that for two years the people were destitute 
of bread. A law was passed requiring every man in the islands to set 
12 traps. In spite of all efforts, the animals increased, \mtil they 
finally disappeared with a suddenness which could haTe resulted only 
from a pestilence.* 

FOOD OF RATS. 

The brown rat is practically omnivorous. The statement applies 
as well to the black rat and the roof rat. Their bill of fare includes 
seeds and grains of all kinds, flour, meal, and food products made 
from them ; fruits and garden vegetables ; mushrooms ; bark of growing 
trees; bulbs, roots, stems, leaves, and flowers of herbaceous plants; 
eggs, chicks, ducklings, young pigeons, and young rabbits ; milk, butter, 
and cheese; fresh meat and carrion; mice, rats, fish, frogs, and 
mussels. This great variety of food explains the ease with which 
rats adapt themselves to almost every environment. 

Experiments show that the average quantity of grain consumed 
by a full-grown rat is fully 2 ounces daily. A half-grown rat eats 
about as much as an adult. Fed on grain, a rat eats 45 to 50 pounds 
a year, worth about 60 cents if wheat, or $1.80 if oatmeal. Fed on 
beefsteaks worth 25 cents a pound, or on young chicks or squabs 
with a much higher prospective value, the cost of maintaining a rat 
is proportionately increased. Granted that more than half the food 
of our rats is waste, the average cost of keeping one rat is still upward 
of 25 cents a year. 

If an accurate census of the rats of the United States were possible, 
a reasonably correct calculation of the minimum cost of feeding them 
could be made from the above data. If the number of rats supported 
by the people throughout the United States were equal to the number 
of domestic animals on the farms — horses, cattle, sheep, and hogs — 
the minimum cost of feeding them on grain would be upward of 
$100,000,000 a year. To some such enormous total every farmer, 
and indeed every householder who has rats upon his premises, con- 
tributes a share. 

But, as will be shown later, the actual depredations of rats are by 
no means confined to what they eat. They destroy fully as much 

a Nature, vol. 20, p. 65, 1879. 

b Popular Science Monthly, vol. 12, p. 376, June, 1878. 
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grain as they consume, and they pollute and render unfit for human 
consumption a much larger proportion of all other food materials 
that they attack. In addition, the damage they do to property of 
other kinds is. often as great as that done to food suppUes. 

DAMAGE BT BATS. 

But few attempts have been made to collect statistics of damage 
done by noxious animals in America. The reported items of loss 
are so scattered and fragmentary that no accurate estimate of their 
amount is possible. Tn some parts of Europe, where agricultural 
holdings are small and minute economies prevail, such statistics are 
sometimes collected. Thus in Russia returns of the losses from 
predatory CarnivoTa in the various provinces are published annually. 

A few estimates of the amount of losses from rats in foreign coun- 
tries have been published. In Denmark they have been reported 
as amounting to 15,000,000 francs ($3,000,000) yearly." In France 
in 1904 the total losses from rats and mice were estimated at 
200,000,000 francs (nearly $40,000,000).'' The German Ministry 
of Agriculture, in a circular addressed to various subordinate cham- 
bers of agriculture, states that the people of Germany sufTer an annual 
loss through the agency of the rat of at least 200,000,000 marks 
($50,000,000). Sir James Crich ton-Browne, of the English Incor- 
porated Society for the Destruction of Vermin, says that the damage 
done by the rat in Great Britain and Ireland *'in its rural activities, 
to say nothing of what it does in towns and in connection with ship- 
ping, is £15,000,000 (about $73,000,000) per annum."*' 

The principal ways in which rats inflict losses in the United States 
are discussed under the various subheadings below. 

GRAINS. 

Cultivated grains may be regarded as the favorite food of rats. 
The animals dig the seed from the ground as soon as sown, eat the 
tender sprouts when they appear, and later feast upon the maturing 
crop. After harvest they attack grain in shock, stack, and mow, 
and when thrashing is over, in crib, granary, elevator, mill, and 
warehouse. The toll thus taken varies with the numbers of the 
rodents, and in some places amounts to a considerable percentage 
of the crop. In exceptional cases entire crops have been ruined 
by rats. 

Indian com. — On the whole this crop suffers greater injury from 
rats than any other in the United States. Besides depredations on 
newly sown seed, the animals attack the growing grain when in the 

a Dr. Adrian Loir in Jour. d'Agri. Tropicale, vol. 3, p. 369, December 31, 1903. 
&Jour. Board of Agri., Great Britain, vol. 2, p. 50, 1904. 
cjour. Inc. Soc. Dest. Vermin, vol. 1, p. 74, October, 1908. 
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milk stage. They climb the upright stalks and often strip the cobs 
clean of grain. The writer has seen whole fields of com so destroyed, 
and in many cases has observed parts of fields amounting to several 
acres practically ruined. A writer in the American Agriculturist 
reported an instance in which rats destroyed three-fourths of the 
com on 13 acres of land.** In 1905 a large portion of the crop 
grown on the Potomac flats, near Washington, was destroyed by 
rats (Plate II). The crops for 1906 and 1907 were saved by the use 
of traps and poisons. 

Com in the field, if left standing long in the shock, is liable to 
mjury from rats. A pair of the animals will soon ruin an entire 
shock, destroying both grain and fodder. Such damage is sure to 
take place if the com is near hedgerows, embankments, drains, or 
other harbors where rats are abundant; but sometimes the shocks 
themselves furnish shelter for the animals. 

Rats often damage com in cribs. Too frequently these receptacles 
for grain are built close to the ground, and rats live under the floor. 
They often perforate the wooden barrier and thereafter have free 
access to the grain. They shell the com, eating the softer part 
of the kernel and wasting much more than they consume. They 
carry the grain to subterranean burrows and bring up into the crib 
moist soil, which induces mold in the com and leaves much tmfit 
for market or for feeding stock. A correspondent m Arkansas once 
wrote to the secretary of the American Institute, stating that fuUy 
half his com was destroyed by rats after it was placed in the crib.* 

A farmer living near Grand River, Iowa, relates the following 
experience : 

^'We had about 2,000 bushels of com in 3 cribs to which rats 
ran, and they ate and destroyed about one-fourth of the com. Much 
of it was too dirty to put through the grinder until it had been cleaned 
an ear at a time. All the time we were poisoning and trapping 
the rats. We killed as high as 300 rats in two days and could hardly 
miss them. They destroyed more than enough com to pay taxes 
on 400 acres of land.'' ^ 

The foregoing are extreme cases, but too often farmers lose a 
considerable portion of the crop by rat depredations. A little fore- 
thought and care in constructing or protecting the cribs would 
prevent such losses. 

Small grains. — The rat in America has usually been considered a 
house and bam pest, and little notice has been taken of its destruc- 
tiveness in fields. As a matter of fact, in some localities brown rats, 
and also common house mice, swarm in the fields, especially in summer, 

o Am. Agr., vol. 33, p. 300, 1874. 
b Trans. Am. Inst., 186^-67, p. 347. 
c Mo. Valley Fanner, April, 1907. 
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Bui. 33, Biological Survey, U. S. Dept. of Agriculture. 



Plate II. 
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DAMAGE TO RTCE. 21 

The permanency of the rat's stay in any place is merely a question 
of food supply. As long as cribs and stables furnish plenty, rats 
remain in them, but in summer the harvest field and the wheat stacks 
prove equally if not more attractive, and rats roam far afield. 

The small grain crops — ^wheat, rye, barley, oats, and the like — 
during growth and until they leave the farmer's hands are con- 
stantly dwindling in quantity through inroads made upon them 
by rats, and these animals continue to prey upon them at every 
stage of their progress from the field to the consumer. Rats take 
toll not only from the portion set apart for human food, but even 
from feed box and manger, as well as from hog trough and out- 
door field lot. Bran and chopped grains are as acceptable to rats 
as whole grain. 

The destruction of feedstuffs by rats is a serious loss not only on 
the farm but in almost every city and village in the whole country. 
Often through carelessness or the indifference of servants, the bin 
or barrel in which feed is kept is left uncovered, and rats fairly 
swarm to the nightly feast. In some cases investigated in Washing- 
ton, D. C, the loss was equal to 5 or 10 percent of the grain bought. 
A grocer was buying feed for two horses and several hundred rats; 
the horses were fed at regular intervals, the rats nearly all the time. 
In the cases of establishments keeping from fifty to a himdred 
horses, the loss of feed in the course of a year often amounts to a 
large item. 

Rats are very fond of malt, and in malt houses and breweries 
constant watchfulness is necessary to prevent losses. Mills, elevators, 
and warehouses in which grain and feedstuffs are stored are likewise 
subject to invasions of the animals. Also the destruction of sacks, 
barrels, and bins is a large item of loss. 

Rice. — Rats and mice injure rice fields in the South. The brown 
rat burrows freely in the dikes and is usually tlie most destructive 
species, although the introduced roof rat, the native rice rat (Oryzo- 
rays) J and the native cotton rat (Sigmodon) also are injurious in some 
locaUties. A letter from Alfred Chisholm, of Savannah, written to 
Doctor Merriam about twenty years ago, gives some details of the 
abundance of rats — probably several species — in the Georgia rice 
fields. Mr. Chisholm says: 

Rats do almost if not quite as much damage [to ricej as birds. * * * It is a 
matter of fact that Col. John Screven had killed on his Proctor plantation (400 acres 
of rice lands) over 17,000 rats; and on the Delta plantation (1,000 to 1,200 acres) there 
were killed by actual count 30,000. These rats were killed during the winter and 
spring of the same year. During the "stretch '' flow, the rats will swim out into the 
fields from their holes in the dikes and eat every grain of rice left exposed, their 
depredations being carried on mostly at night. 

Arsenic was used to poison the rodents, some planters having 
each purchased from 50 to 100 pounds of the poison. 
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22 THE BROWN RAT IN THE UNITED STATES. 

Sugar cane. — In nearly all countries that produce cane sugar the 
planters experience serious loss from rat depredations. The animals 
cut down and eat the ripening canes, usually selecting a fresh one 
at each attack. Recent complaints of serious losses to cane planters 
in Porto Rico and Louisiana have been received by the Biological 
Survey. 

POULTRY AND EOOS. 

The depredations of rats upon poultry are a source of serious loss. 
The amount of damage varies w^ith the abundance of rats and the care 
taken to exclude them from the poultry yard ; but the total for the 
entire country is always great. The loss of poultry due to rats is 
probably greater than that inflicted by foxes, minks, weasels, skunks, 
hawks, and owls combined. Since harm is usually done at night 
and the actual culprit is unseen, conclusions as to the identity of 
the marauder are often mere guesswork, and much of the damage 
done by rats is blamed upon other animals. Not long since, in a 
pubUshed account of depredations on poultry, the damage was 
attributed to a skunk. The statement was. made that both eggs 
and young chicks were taken from under a sitting hen without 
disturbing her. This is a trick pecuUar to the rat, and it is evident 
that a mistake was made as to the identity of the thief. 

Where rats are numerous in springtime, they often prey upon 
yomig chicks, capturing them in the nest and in and around the 
coops. I have known them to take nearly all the chicks on a large 
poultry ranch, and, in the same neighborhood and over a large ter- 
ritory, to destroy nearly 50 percent of the season's hatching. Young 
ducks, turkeys, and pigeons are equally liable to attack, and where 
rats are numerous are safe only in rat-proof coops. 

A writer in a western agricultural paper states that in 1904 rats 
robbed him of an entire summer's hatcliing of three or four hundred 
chicks.** A correspondent of another journal says, "Rats destroyed 
enough grain and poultry on this place in one season to pay our 
taxes for three years."'' When it is remembered that the poultry 
and eggs produced each year from the farms of the United States 
have a value of over $600,000,000, it will be seen that even a small 
percentage of loss aggregates a large sum. 

Rats destroy also many eggs both on farms and in cities. Fresh 
as well as incubated eggs are eaten by these rodents. Commission 
men and grocers complain much of depredations upon packed eggs. 
Those at the top of a case are broken by these animals, and parts 
of the yelks run down and stain the unbroken ones. Often, however, 
rats carry away eggs without breaking them, and display much 
ingenuity in getting them over obstacles, as up or down a stairway. 

o nomcmaker (Des Moinea, Iowa), May 27, 1907. 
h Mo. Valley Farmer, April, 1907. 
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On a level surface the rat rolls the egg before him, but he can easily 
carry it between a paw and his neck and chin, while going upon three legs. 

A commission merchant in Washington relates that he once stored 
in his warehouse 100 dozen eggs in a wooden tub with a lid of boards 
nailed on. Rats gnawed a hole through the tub at the top and 
carried away all but 28J dozen, leaving no shells or stains to show 
that any had been broken. 

Rats cause much annoyance and loss to poultrymen by their 
destruction of feed put out for fowls. 

Rats are very destructive to tame pigeons, attacking especially 
young squabs, but destroying eggs also. They often show great 
cunning in finding entrances to the cages. A fancier residing in 
Washington, D. C, missed many of his squabs and was satisfied that 
the only opening by which an animal could enter was the exit at the 
top of the flying cage. He closed the opening and set a trap there, 
in which he caught a large rat. The animal had climbed the wire 
netting on the outside and descended it on the inside to reach the 
pigeons. 

GAME AND OTHER BIRDS. 

The rat is a most serious pest in game preserves. The propaga- 
tion of game birds, both native and introduced, is now a promising 
industry in the United States. The rat has already proved itself a 
foe by destroying both eggs and young of pheasants. Abroad, the 
game preserver regards the rat as the worst enemy of game. A 
writer in Chambers' Journal says : 

In a closely preserved country at the end of an average year the game suffers more 
from the outlying rats of the lordship than from the foxes and the mustelines together. 
The solitary rats, whether males or females, are the curse of a game country. They 
are most difficult to detect; for in a majority of cases their special work is supposed 
to be done by hedgehog, weasels, or 8toat.« 

Another writer says: 

There is little doubt that of late years the worst vermin with which the generality 
of preservers have had to contend has been the rat. It has increased largely in num- 
bers and in some districts become quite a plague, despite the extraordinary efforts 
made to deal with its ever-increasing depredations. It is unnecessary to speculate 
upon the probable cause of this remarkable increase. It is due entirely to the neglect 
of farmers, preservers, and others to adopt adequate means to deal with the pest.'^ 

Our native game birds in the wild state are less subject to rat 
depredations than imported species. The nests of ruffed grouse are 
made in woodlands, which rats seldom invade The prairie hen and 
related species generally nest in places remote from the usual haimts 
of rats. The quail, or bobwhite, however, often selects a nesting 
site within the summer range of rats, and many a quail's egg reaches 
the maws of these animals. 

o Chambers' Journal, vol. 82, p. 64, January, 1905. 

b Practical Game Preserving, by \Vm. Carnegie (*' Moorman"), p. 349, 1906. 
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Nests of wild ducks, woodcock, and other marsh birds are fre- 
quently destroyed by rats. Terns have been driven from their nest- 
ing grounds and entire colonies broken up in this way. Professor 
Mayer, of the Department of Marine Biology, Carnegie Institution 
of Washington, wrote, May 3, 1908, that rats had almost exter- 
minated the colony of least terns on Loggerhead Key, Tortugas 
Islands. They destroyed also nearly all the gulls* and other birds* 
eggs laid on the key. A more recent letter from Professor Mayer 
states that, through systematic use of traps and poisons, all the 
terns hatched during the summer of 1908 were saved. 

Rats eat also the eggs of nearly all kinds of ground-nesting song 
birds, and the real offender is seldom even suspected. Crows, jays, 
snakes, and skunks get much of the blame for the destruction; and 
while some of them share in the guilt, rats are, after all, the most 
serious enemies of song and game birds. 

FRUrrS AND VEGETABLES. 

The damage done by rats to fruits and vegetables while stored in 
cellars and pits is well known. If any garden vegetable or common 
fruit is immune to their attacks, the fact has thus far escaped notice. 
But the extent to which the animals prey upon fruits and vegetables 
before they are harvested is not generally known. Rats attack ripe 
tomatoes, melons, cantaloupes, squashes, pumpkins, sweet corn, 
and many other vegetables in the field, and the depredations are 
often attributed to rabbits. Often both rats and rabbits take 
toll from the same field or garden, and the work of the former is 
unsuspected. 

Rats are fond of nearly all small fruits, picking them up from the 
ground and even climbing grape vines, raspberry or blackberrj^ canes, 
and currant or gooseberry bushes to obtain the ripe fruit. 

The brown rat often feeds upon ripe apples, pears, cherries, and 
other fruits that have fallen to the ground, but it has been known to 
climb even to the extremities of the branches to obtain ripe apples.** 
Capt. R. R. Raymond, U. S. Army, records the following: 

Juat west of old Fort Clinton, at West Point, N. Y., there was, about twenty-five 
years ago, a deep hollow, in the bottom of which several cherry trees grew. The hol- 
low was used as a dump and was gradually filled level, but at the time mentioned was 
the home of a great many Norway rats. I often visited the hollow for cherries and 
frequently met rats in the trees on the same errand as myself .*> 

Dr. L. O. Howard, Chief of the Bureau of Entomology, Washington, 
D. C, informs the writer that during a single afternoon he shot 28 
rats from the branches of a cherry tree growing in the heart of the 
city. The rats were feeding on the ripe fruit. 

« The Field (London), vol. 78, p. 660. 
b Shields' Magazine, vol. 5, p. 123, 1907. 
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The brown rat is less. of a climber than either the roof rat or the 
black rat; but in warm countries all three climb trees to a greater 
extent than in the north. Indeed, it is probable that one of the 
chief reasons why the brown rat has not been able to displace the 
others within the Tropics lies in the fact that they are more expert 
climbers. Both the roof rat and the black rat often nest in trees in 
hot countries, and as a matter of course feed much upon fruits. 
During the present attempts to abate the rat nuisance in Honolulu, 
Hawaii, about one-third of the rats taken have been shot from trees. 
While all four of the cosmopolitan species of Mus are common in 
Hawaii, those shot are chiefly the roof rat and the black rat. 

Among the tropical fruits eaten by rats are oranges, bananas, figs, 
dates, cocoanuts, and especially the pods of cacao, from which choco- 
late is manufactured. 

Attempts to grow dates in the southwestern United States have 
shown that thus far a native rat (Sigmodon) is the worst enemy of 
the date in America, but it is probable that the introduced rat will 
soon find its way into the plantations, displace the native species, 
and prove a more serious foe. 

In many lands rats have proved to be enemies of the coffee-growing 
industry. A correspondent of The Field (London) writes to that 
journal as follows: ''A coffee plantation in which I have an interest 
in Central America has recently been infested with rats to such an 
extent that life is almost unbearable. The place has an extent of sev- 
eral thousand acres, part of which is forest land, and I have noticed 
the branches of the bigger trees full of the pests in the daytime. ''** 

Grapes grown under glass are peculiarly subject to attacks of rats. 
This is especially true in situations where the surrounding buildings 
are old and dilapidated.^ 

Rats often destroy fruits and vegetables in transit on steamboats. 
Tomatoes, cucumbers, sweet potatoes, bananas, oranges, grape fruit, 
peanuts, and other products shipped by water from the South reach 
their destination in northern markets with a heavy percentage of 
damage. Steamship companies usually ignore the claims of shippers 
or receivers for shortage from this cause; and their legal respousi- 
bility has not been established. In view of the practicability of 
destroying rats on steamers by means of fumigation, and the slight 
cost of building rat-proof compartments for holding the produce, it 
wduld seem that this form of loss should be entirely avoided. 

MEBGHANDISE IN STORES AND WAREHOUSES. 

Next to the loss on grains, the largest item of loss due to rats is on 
miscellaneous merchandise in stores, markets, and warehouses. 

a A. H. G., in The Field (London), vol. 107, p. 787, May 6, 1905. 
& Gardenfer's Chronicle, 1861, p. 986. 



81155— Bull. 33—09 4 ^ _ 
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Food materials of every description are subject to attack, but the 
destruction of dry goods, clothing, books, leather goods, and so on, 
is equally serious. Many are gnawed to secure material for nests; 
but books and pamphlets, especially the newly bound, furnish food 
in the glue and paste used in the binding. Leather of certain kinds 
is pecuUarly attractive to rats. Articles made of kid leather are 
often destroyed, gloves and shoes especially. Shoes made of ordinary 
leather are seldom injured unless they have cloth tops. Rats often 
gnaw old harness, attracted probably by the salt left from perspiring 
horses. New harnesses are seldom injured, except collars and crup- 
pers, to which rats are attracted by the straw or flaxseed in the 
stuflSng. A harness dealer in Washington reports a recent loss of 
over a hundred new cruppers, valued at about $90. 

Lace curtains, silk handkerchiefs, linens, carpets, mattings, and 
other dry goods in large stores are much damaged by rats; some for 
the starch which furnishes food, others for nesting materials. Stuflfs 
that have been soiled by rats in passing over them are often rendered 
unsalable. 

Nearly all large dry goods and department stores have heavy 
losses from rats, amounting in some instances- to several hundred 
dollars a year, in spite of unremitting efforts to destroy the animals. 
Grocers, druggists, confectioners, and other merchants have similar 
experiences. Many of them expend large sums every year fighting 
the pests. Most of our large cities have several so-called expert rat 
destroyers who operate with dogs, ferrets, poisons, and other means, 
and who have a large clientage among merchants and hotel managers. 
These pay yearly stipends of various sums, from $100 to $600, to the 
rat catchers to keep their premises free from rats and mice. While 
the stipulated service is not often performed in full, the clients usually 
regard the expenditures as economical. 

FLOWEBS AND BULBS. 

Rats are recognized pests of the greenhouse and the plant-propagat- 
ingpit. They attack seeds, bulbs, leaves, steins, and flowers of growing 
plants. Of flowering bulbs, the tuUp suffers most. Hyacinths also 
are eaten, while narcissus bulbs are apparently immime to attack. 
Doubtless this is owing to the slightly poisonous quaUties of narcissus. 

During the winters of 1904-5 and 1905-6 rats destroyed many of 
the tuhps grown on the Potomac flats near Washington. Some- 
times several hundred bulbs were taken in a single night. Hya- 
cinths were injured to a less extent. Traps and poisons made heavy 
inroads upon the numbers of rats, and probably about 60 percent of 
the tulips and 90 percent of the hyacinths were saved each season. 

Rats attack flowering platits in the greenhouse or conservatory as 
well as house plants elsewhere. They eat pinks, carnations, and 
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roses, cutting the stems off clean, and denude geraniums of both 
flowers and leaves. In stores and markets infested by rats carna- 
tions can not be left exposed without being eaten. Next to carnation 
growers, the growers of chrysanthemiuns are the greatest losers, for 
rats attack the choicest blooms even in exhibition rooms. 

FIRES CAUSED BY RATS. 

In the museum of the Royal United Service Institution, Whitehall, 
London, some years ago, a rat nest was exhibited bearing the follow- 
ing note : 

Rat*8 nest and young. This nest was set on fire by a lucifer match ignited by the 
old rat as she worked it into her nest. A fire was nearly caused thereby on H. M. S. 
Revenge. — Lieut. A. H. Gilmore, R. N.o 

It is generally believed that rats and mice cause fires by igniting 
matches with their teeth. The testimony of chiefs of fire depart- 
ments and adjusters of fire-insurance claims confirms this beUef, and 
many specific instances have been given of fires caused in this way. 
A fire which resulted in the partial destruction of the Sultan's palace 
at Scutari, Asia Minor, in 1856, had such an origin. During 1907 the 
fire department of Washington, D. C, gave a similar explanation of 
a fire which seriously damaged a large store and its contents. 

Manufacturers of matches often dip them in paraffin to protect the 
phosphorus. The paraffin is attractive to rats and mice, and the 
matches are often carried under floors and behind partitions, where 
they are subsequently gnawed. Paper and other combustible mate- 
rials collected by the animals add to the danger of fires. Moreover, 
since the heads of phosphorus matches contain from 14 to 17 percent 
of phosphorus, it does not require actual gnawing by rats to ignite 
them. Hot weather, excessive heat from furnaces, or friction of any 
kind may effect the same result as the teeth of rats, when the matches 
have been carried into a nest made of combustibles. 

Fires in mills and warehouses have been traced to the spontaneous 
ignition of oily and fatty rags or waste carried under floors by rats 
or mice. Cotton mills are said to be peculiarly subject to fires from 
this cause. 

Phillip's warehouse, Chiu'ch street, London, was twice set on fire 
and damaged by reason of gas leaks. In both instances the lead gas 
pipe leading to the meter had been eaten through by rats, and the 
escaping gas was accidentally set on fire by workmen who were search- 
ing for the leak.** In a similar instance of gas leak caused by rats in 
a London private residence, no fire resulted, but a sleeping family of 
four persons narrowly escaped death by asphyxiation. An inspector 
in the employ of the Washington Gas Light Company recounts a 

aHardwicke's Science Gossip, vol. 5, p. 142, 1869. 
ftHardwicke's Science Gossip, vol. 10, p. 73, 1874. 
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similar instance in that city where pipes were gnawed by rats, but 
fortunately it occurred when the inmates were awake. 

The most common way in which rats cause fires is by gnawing away 
the insulating covering from wires used in electric lighting, where the 
wires pass under floors or inside of partitions. The insulating mate- 
rials are used for nests, which rats often build of combustibles placed 
in contact with the naked wires. Insurance companies, a few years 
ago, estimated the fire loss in the United States due to defective 
insulation of wires at $15,000,000 yearly; and since rats and mice 
are the chief agents in impairing the insulation after the wires are in 
place, a large part of the above sum must be charged to these animals. 

Rats often do mischief by gnawing the insulating covering of tele- 
phone wires to obtain the paraffin which it contains. The accom- 
panying illustration (fig. 1) is from a photograph of wires gnawed by 




FiQ. 1.— Telephone wires gnawed by rats. 

rats August 20, 1908, where these wires passed through a partition 
in rooms occupied by the Biological Survey. 

DAMAGE TO BUILDINGS AND FURNITXJRE. 

The damage to houses and furniture by rats constitutes a large item. 
They burrow under foundations or through the plaster in a stone wall 
and admit streams of water that eventually weaken or imdermine the 
structure itself. They seem to be able to penetrate almost every- 
thing except stone, brick, cement, glass, and iron. They gnaw into 
a grain bin, or through a wainscoting, a floor, or a door in a single 
night. In the same way they enter chests, wardrobes, bookcases, 
closets, barrels, and boxes for the stores within. Almost every old 
dwelling in the country bears abundant evidence of its former or pres- 
ent occupancy by rats. Often depreciation in value of houses and 
furniture is due largely to marks left upon them by rats — ^marks 
that paint and varnish can not hide. 
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Damage to dwellings is even more serious. The decay of sills and 
floors is often hastened by contact with wet soil brought up by rats. 
Rats gnaw through lead pipes or wooden tanks to obtain water, and 
sometimes before the leak is discovered, ceilings, wall decorations, 
and floor coverings are flooded and practically ruined. All this is 
waste of a tangible kind and a constant drain on the prosperity of 
the people. 

MISCELLANEOUS DAMAGE. 

Like the muskrat, the common brown rat bmrows into embank- 
ments and dams, often causing extensive breaks attended with serious 
loss. At State and National fish hatcheries rats cause much trouble 
by burrowing into embankments and gnawing through wooden tanks. 

Rats often gnaw the hoofs of horses until the feet bleed. Several 
keepers of livery stables and dealers in horses in Washington, D. C, 
have had animals thus injured. Brushing the hoofs with dilute car- 
bolic acid is a preventive. 

Rats have been known to kill young lambs and pigs and to attack 
very fat hogs and eat holes in their bodies, causing death. Farrow- 
ing sows have been killed by rats gnawing their teats until blood 
poisoning resulted.^ In a similar way, they sometimes attack the 
ears of pigs and shoats and cause their death by the gradual blood- 
letting. 

Many accounts of rats attacking human beings have been published. 
The modern newspaper reporter seems to deUght in harrowing tales 
of this character, most of which are the product of fertile imagina- 
tion. Rats will fight if closely cornered or made desperate by lack 
of food, but many persons already have an unreasoning fear of the 
animals, which ought not to be intensified by exaggeration. 

Rats often carry away valuable articles to use in constructing their 
nests. The following were found in a single nest: Three bed-room 
towels, 2 serviettes, 5 dust cloths, 2 pairs Unen knickerbockers, 6 
linen pocket handkerchiefs, and 1 silk handkerchief. The same rat 
had carried away and stored near its nest for food 1 J pounds sugar, a 
pudding, a stalk of celery, a beet, carrots, turnips, and potatoes. ** 

Rats in London warehouses and on shipboard do much damage 
to ivory in bulk. They gnaw the tusks, usually selecting the freshest 
and most valuable specimens. 

A form of loss by rats once common on ships is not so prevalent 
now, owing to the more common use of metal in the construction of 
tanks and bulkheads. This was the perforation of wooden parti- 
tions and the damaging of merchandise and ship stores by water. 

a Moline (111.) Evening Mail, April 25, 1904. 
&The Field (London), vol. 77, p. 46, 1891. 
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The extensive use of tinned provisions has also greatly diminished the 
losses to ship stores. 

The destruction of mail sacks and their contents by rats during 
transportation on ships and at railway stations is a common source 
of loss. Grain sacks and bagging of all kinds are injured by rats 
more than by wear. 

EXTENT OF DAMAGE BY BATS AND MICE IN CITIES. 

During January and February, 1908, the writer personally inter- 
viewed about 500 business men in Washington and more than 100 
in Baltimore for the purpose of securing data upon which to base 
an estimate of the probable amount of injury done to property by 
rats and mice in cities. The persons interviewed included dealers 
in various kinds of merchandise, feeders of horses, managers of hotels 
and restaurants, and manufacturers. The inquiries included all sec- 
tions of the two cities and small dealers as well as large. Estimates 
of losses experienced during the calendar year 1907 were asked for, 
and, while some of the responses were mere guesses, the losses re- 
ported furnish a fairly reliable basis for averages. 

Of 499 firms interviewed in Washington, 71 reported no losses, 83 
were unable to give estimates, and 345 reported damages aggregating 
$36,100. Of the firms seen, no account was taken of about two score 
alien dealers in groceries or fruits who, probably because of fears of 
health inspection, would not admit that they were troubled by rats or 
mice, although evidences of rat damage were plainly visible in their 
stores. 

The whole number of firms in the city engaged in the lines of busi- 
ness investigated is about 4,500. If those whose reports were con- 
sidered had average losses, the total for the city would be upward of 
$300,000; but, to avoid exaggeration, a probable average per firm in 
each kind of business was calculated separately. With reasonable re- 
ductions made in this way, the total loss on merchandise in the city 
was estimated at $193,615. The several lines of trade not included 
would increase the total for the entire city to more than $200,000. 

Besides the above, great loss is experienced in injury to buildings — 
public, business, and private. The loss on furniture and fixtures also 
is great. If we estimate the losses in private residences — including 
personal property and food destroyed, depreciation of property, and 
the cost of traps, poisons, cats, dogs, and other means of fighting 
rats — as averaging $4 for each residence, the total amoimts to 
$200,000 a year also. It is conservative to place the entire yearly loss 
to the people of Washington from rats and mice at $400,000. 

Inquiries in Baltimore developed the fact that, in proportion to 
amount of business and population, the damage from rats and mice is 
fully as great as in Washington. The portion of Baltimore rebuilt 
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since the great fire of February, 1904, has been reasonably free from 
rats until the past year. However, many of the large modem build- 
ings erected in the burnt district are now infested with rats. Losses 
from rats in the markets of Baltimore are less than in those of Wash- 
ington, not because rats are scarcer, but because Baltimore enforces 
more stringent regulations as to the storing of goods and the arrange- 
ment of fixtures in the stalls. Based on its population and commer- 
cial importance as compared with Washington, the total losses exceed 
$700,000 a year. If similar conditions hold for all cities of over 
100,000 inhabitants in the United States, as they probably do, depre- 
dations of rats and mice in these centers of population entail a direct 
loss to the residents amounting to the enormous sum of $20,000,000 
annually. 

BATS AND PUBLIC HEALTH. 

The most serious charge against rats grows out of their relation to 
himian health. It is now positively known that rats are chiefly 
responsible for the spread of bubonic plague, a malady which, in spite 
of modem methods of fighting it, has within the past dozen years 
destroyed over 5,000,000 human beings in India alone. During 1907 
the deaths from plague in India were 1,200,000, and by May, 1908, 
the present epidemic, which started in China in 1894, had invaded all 
the continents and infected 51 coimtries of the world. The identity 
of plague in man with plague in the rat was proved some years ago, 
but the particular means by which the disease is transmitted from 
rat to rat and from rat to man was not clearly understood imtil 
recently. The fact that fleas carry the infection was set forth posi- 
tively as early as 1902, but the conclusions of the India Plague Com- 
mission have finally removed all doubt upon the subject. The results 
of two years of exhaustive research were recently published in a 
pamphlet which thus summarizes the conclusions concerning bubonic 
plague: 

1. Bubonic plague in man is entirely dependent on the disease in the rat. 

2. The infection is conveyed from rat to rat and from rat to man solely by means of 
the rat flea. 

3. A case of bubonic plague in man is not in itself infectious. 

4. A large majority of plague cases occur singly in houses. When more than one 
case occurs in a house the attacks are generally simultaneous. [This proves that there 
is no soil infection.] 

5. Plague is usually conveyed from place to place by imported rat fleas which are 
carried by people on their persons or in their baggage. The human agent not infre- 
quently himself escapes infection. 

6. Insanitary conditions have no relation to the occurrence of plague, except in so 
far as they favor infestation by rats. 

7. The nonepidemic season is bridged over by acute plague in the rat, accompanied 
by a few cases amongst human beings. <> 

o Etiology and Epidemiology of Plague, p. 93. Calcutta, 1908. 
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Experiments were made with two species of rat fleas, both of 
which were found to cany the infection. Probably all kinds of rat 
fleas transmit plague, while those that commonly infest dogs, cats, 
and man do not. 

The conclusions of the Plague Commission had already been prac- 
tically accepted by medical men in most parts of the world, and 
recent outbreaks of plague were followed by active measures for the 
destruction of rats. In India, as early as 1905, the authorities of the 
United Provinces (Agra and Oudh) began a persistent war upon the 
animals. Rewards were offered for killing rats, and traps were given 
to the people. In the four centers of population — ^Agra, Allahabad, 
BareU, and Badaun — a total of 416,403 rats were killed before the 
close of the first year." In Athens, Odessa, Oporto, Glasgow, and 
other European cities systematic, but on the whole unsuccessful, 
efforts were made to exterminate these animals. 

Similar attempts to get rid of rats have been made since Septem- 
ber, 1907, in some of the Pacific ports of our own country, particu- 
larly in San Francisco, where up to February, 1908, 77 deaths from 
plague occurred. Traps, poisons, boimties, and other means were 
employed to reduce the number of rodents. During the first four 
months of warfare under the direction of the United States Marine- 
Hospital Service about 130,000 of the animals were destroyed in San 
Francisco and vicinity. In the early months of 1908 the work of de- 
struction was stimulated by increased bounties, and for a time the 
number of rats killed averaged about 7,000 per week. Up to May, 
1908, 278,000 rats were captured in the city and it was estimated 
that half a miUion had been poisoned. 

From May, 1908, to January 1, 1909, 115,869 rats were trapped and 
9,797 were found dead in San Francisco. On an average, over 140,000 
poisoned baits per week were placed, but as a matter of course the 
number of dead rats discovered was only a small percent of the 
total number killed by poison. The last rat found infected with 
plague bacillus was taken October 23, 1908, but no human cases of 
the disease have occurred in the city since January, 1908. 

In Honolulu, Hawaii, active operations against rats have been 
reported since May 23, 1908. During the 30 weeks ending December 
12, 1908, 20,288 rats were trapped and 3,528 shot from trees in the 
city. None of those examined was infected with plague bacillus. 

But rats disseminate diseases other than bubonic plague. Trich- 
inosis among swine is probably perpetuated entirely by rats. The 
occurrence of tricliin» among herbivorous animals is very rare, and 
in the hog can result only from its eating the flesh of animals infested 
with the parasite. The only two animals of the farm known to be 

a Report on Plague in the United Provincea by Maj. Chator White, 1906. 
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subject to the parasite are the rat and the hog itself. Pork becomes 
trichinous, then, only when swine eat the flesh of infested rats or 
hogs. Country slaughterhouses, where rats are abundant and swine 
are fed on offal, are the chief sources of trichinous pork. ^ 

A writer in The Spectator (London) states that septic pneumonia 
is sometimes the result of drinking water from shallow wells in which 
rats have been drowned and their bodies left to decay. lie adds 
further that rats are ^*also disseminators of every kind of disease 
which can be conveyed into and from drains; for of all highways a 
rat loves a drain the best." ^ What visions of typhoid, scarlet, and 
malarial fevers, diphtheria, and other malignant diseases are aroused 
by such a statement ! It is probable that many disease germs adhere 
to rats' feet and are thus carried to places where they threaten human 
health. Ptomaines are said to be sometimes conveyed to meats 
or other human foods in this way. On the whole, hygienic consider- 
ations furnish the strongest argument for the extermination of rats. 

TJTHJTY OP THE BAT. 

Except that to a limited extent rats act as scavengers, they ren- 
der no important service to man. In former times, doubtless, their 
work as scavengers in cities was of considerable value, but modem 
methods of garbage disposal make this service insignificant. 

MEANS OF BEPBESSINa BATS. 

It is not creditable to our civilization that a creature so noxious 
as the rat should continue to flourish. The fact that it lives in sur- 
roundings of dh^t, disorder, and waste, while it preys on the best of 
our productions, makes its constant increase a matter for chagrin. 
The animal has developed such an extraordinary degree of sagacity 
under persecution that attempts to exterminate it have been largely 
wasted. The failure of these efforts has not been due to lack of effect- 
ive methods so much as to negligence and the absence of concerted 
action. Besides, as already stated, we have rendered our work 
abortive by continuing to provide subsistence and hiding places for 
the rat. When once these advantages are denied to the animals, 
persistent and concerted application of the best methods of destroy- 
ing them will prove far more effective. 

The more important means of fighting rats are considered under 
five captions: (1) Natural enemies of the rat, (2) rat-proof con- 
struction of buildings, (3) keeping food from rats, (4) driving away 
rats, (5) destroying rats. 

« Circular 108, Bureau of Animal Industry, p. 1, 1907. 
&The Spectator, vol. 95, p. 603, October 21, 1895. 
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NATURAL ENEMIES OF THE RAT. 

The extent to which predatory mammals and birds feed upon ro- 
dents should be more generally understood. Probably the greatest 
factor in the increase of rats, mice, and other destructive rodents 
in the United States has been the persistent killing off of the birds 
and mammals that prey upon them. Too often the slaughter is 
based upon ignorance of the animal's real economic value. Ani- 
mals that on the whole are decidedly beneficial are habitually de- 
stroyed because they occasionally transgress. Thus, warfare is 
made on the skunk and many kinds of hawks and owls that 
occasionally destroy a chicken or a game bird but which habitually 
subsist upon harmful insects and rodents. Among the natural 
enemies of the rat are the larger hawks and owls, skunks, foxes, 
coyotes, weasels, minks, and a few other mammals. To these must 
be added the domestic dogs, cats, and ferrets. 



Several kinds of hawks feed on rats, usually during the season 
when the latter infest the fields; for hawks, because of persecution, 
do not often stay about farm buildings. Hence, ordinarily hawks 
have few opportunities to prey on these denizens of house and bam. 

In open fields, however, rats often come out in daytime, esj>e- 
cially in early morning and late afternoon. Hawks are then on 
the lookout for prey, and many a rat is killed by them. The species 
of hawks that most commonly feed upon rats are: The buzzard 
hawks (Buteo)j including the red-tailed (Buteoborealis and subspecies), 
the red-shouldered (B. lineatus), the broad-winged (5. platypterus) , 
and the Swainson (B, swainsoni); the rough-legged hawks (Archi- 
huteo), two species; and probably the marsh harrier (Circus hud- 
sonius) . 

OWLS. 

In destro\4ng rats owls are more efficient than hawks, because 
they hunt at night, when the rodents are most active. All American 
owls except the most diminutive species kill rats. Even the little 
screech owl (Alegdscops asio) often feeds upon the young. 

Of all our owls, the barn owl (Strix pratincola) stands at the head 
in destructiveness to rats, since it often makes its home about farm 
buildings. Dr. A. K. Fisher, of the Biological Survey, has examined 
the pellets, or castings, of a pair of barn owls that live in the tower 
of the Smithsonian Institution in Washington and foimd in them 
skulls of 172 rats (AIils norvegicua). In addition, these birds had 
destroyed 1,285 field mice and 452 house mice. 

Dr. John I. Northrop found a nest of the bam owl on Andros 
Island, Bahamas, which held two young birds not yet rfble to fly. 
The ground around the nest was covered with pellets which contained 
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remains of the black rat and no other species.** This circumstance 
shows that the birds feed on whatever rodents are most abimdant 
and most easily obtainable. In the event of a general invasion of 
rats in any locality where these owls stay, the birds would be most 
efficient aids in their destruction. 

The great homed owl (Bubo virginianus) is the largest of oiu: resi- 
dent owls, and usually is a most useful bird. True, he captures the 
farmer's fowls when roosting unsheltered on fences or in trees, but 
such loss is easily prevented. The owl captures many rats, especially 
when they are plentiful. Mr. Charles Dury, of Ohio, in 1886 pub- 
lished a letter from 0. E. Niles in which the latter states that imder 
one nest of the great homed owl he counted 113 dead rats.* 

The snowy owl is a rather rare winter visitor in the United States. 
Usually it arrives when the groimd is covered with snow and ordinary 
food is scarce. Near bams, outbuildings, and stacks the brown rat 
is its chief reliance, and if undisturbed these owls will stay for several 
weeks in the same locaUty feeding on these pests. 

The practice of killing hawks and owls should be discouraged. 
Game preservers, especially, should realize that the birds of prey 
would, if permitted to live, destroy rats that in the course of a year 
do ten times as much damage to game as the birds. The custom of 
paying bounties for kilUng birds of prey is a most unwise expenditure 
of pubUc funds, harmful in its immediate results and pernicious in 
its influence on the community. 

WILD MAMMALS. 

The wild mammals that destroy rats are not nimierous, and few of 
them resort much to localities favored by rats. Chief among those 
that do good work for the farmer in rat destruction are skunks, 
minks, and weasels. These all resort to the haunts of the rat, and 
are, in the main, useful. The mink is the only one that does damage 
enough to nearly offset its usefulness in destroying farm pests. 

Skunks, — Skunks are excellent ratters, and when they take up 
their abode on the premises of the farmer, will speedily destroy or 
drive away all rats and mice. This statement applies to both the 
large skimks (Mephitis) and the little spotted skunks (Spilogale). 
Unfortimately they are seldom allowed to tenant the premises without 
being molested by either dogs or men. When thus disturbed, the 
skimks emit the characteristic secretion, which is almost their only 
defense^ against enemies. Undisturbed, they are quite inoffensive 
and will stay about the farm buildings until rats and mice are no 
longer to be had. 

Skimks usually hunt by night, and hence poultry properly housed 
is safe from them. The larger skunks can not climb, and do not 

a The Auk, vol. 8, p. 75, 1891. 

& Jour. Cincmnati Soc. Nat. Hist., vol 8, p. 63, 1886. 



Digitized by 



Google 



36 THE BBOWN RAT IN THE UNITED STATES. 

capture fowls that roost on elevated perches. Indeed, so few skunks 
ever kill poidtry that warfare on the skunk family is not justi- 
fied. Besides destroying mice and rats, skunks are invaluable to the 
farmer as consumers of noxious insects, particularly cutworms, army 
worms, tobacco worms, white grubs. May beetles, grasshoppers, 
crickets, and sphinx moths. 

Weasels, — Weasels are good ratters and mousers. Several of the 
American species come about buildings and often perform excellent 
service in destrojdng rodents. They are more destructive to poultry 
than the skimk, for they can enter poultry houses through smaller 
openings, can climb to the roosts, and usually take more than one 
victim at a time. 

These traits make them efficient in destroying rodents also. The 
smaller species of weasels can follow a rat into its burrow and to 
nearly all its usual retreats. A single victim rarely satisfies it, and 
in a very short time it clears stackyard or shed of rats and mice. 

Our largest species of weasel, the black-footed ferret (Puiorius 
nigripes)y occasionally deserts its wild haunts and comes about build- 
ings in search of rats and mice. At Hays, Kans., during the summer 
of 1905, a black-footed ferret took up its abode under the board side- 
walk in the business part of the town, and the squealing of its vic- 
tims was frequently heard. 

As concerns the destruction of poultry by weasels, the same care 
necessary to exclude rats from the poultry house and yard will keep 
out the weasel also. When so excluded, the weasel does no harm 
about the premises, but may be depended upon to drive out or destroy 
the rats. 

Minks, — Minks surpass weasels in their destructiveness to poultry, 
and they feed on fish also. While excellent ratters, the increasing 
value of mink furs causes the animals to be so closely hunted that 
in most parts of the country they now exert little influence upon the 
numbers of rodent pests or upon the fortunes of the poultry grower 
or the fish culturist. 

The mongoose. — Among the natural enemies of rats are the various 
species of mongoose (Ilerpestes and Mongos). The mongoose was 
introduced into Jamaica and Hawaii many years ago to stay the 
depredations of rats upon sugar cane and other products. While it 
kills many rats, it does not exterminate them, and it has proved a 
great scourge to poultry and* native birds. It destroys also many 
lizards and other insectivorous animals. For these reasons its impor- 
tation into the United States is prohibited by law. 

RAT-PROOF CONSTRUCTION. 

The best way to exclude rats from buildings, whether in city or 

country, is by the use of cement in construction. As the advantages 

. of this material are coming to be generally understood, its use is 
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rapidly extending to all kinds of buildings. Dwellings, dairies, 
barns, stables, chicken houses, ice houses, bridges, dams, silos, tanks, 
cisterns, root cellars, hotbeds, sidewalks, and curbs are now often 
made wholly of cement. The processes of mixing and laying this 
material require little skill or special knowledge, and workmen of 
ordinary intelligence can successfully follow the plain directions 
contained in handbooks of cement construction. Illustrated hand- 
books are often furnished free by cement manufacturers. 

Many modern public buildings are so constructed that rats can find 
no lodgment in thjB walls or foundations, and yet in a few years, 
through negligence, such buildings often become infested with the 
pests. Sometimes drain pipes are left uncovered for hours at a time. 
Often outer doors, especially those opening on alleys, are left ajar. 
A common mistake is failure to screen basement windows which 
must be opened for ventilation. In whatever way the intruders 
are admitted, when once inside they proceed to intrench themselves 
behind furniture or stores, and it is difficult to dislodge them. The 
addition of inner doors to vestibules is an important precaution 
against rats. The lower part of outer doors to public buildings, 
especially markets, should be reinforced with light metal plates to 
prevent the animals from gnawing through. 

In constructing dwelling houses the additional cost of making the 
foundations rat-proof is^ slight as compared with the advantages. 
The cellar walls should have concrete footings, and the walls them- 
selves be laid in cement mortar. The cellar floor should be of 
" medium ^' rather than ^^ lean '* concrete, and all water and drain pipes 
should be surrounded with concrete. Even old cellars may be made 
rat-proof at comparatively small expense. Rat holes may be per- 
manently closed with a mixture of cement, sand, and broken glass, 
or sharp bits of crockery or stone. 

On a foundation like the one described above, the walls of a wooden 
dwelling also may be made rat-proof. The space between the sheath- 
ing and lath, to the height of about a foot, should be filled with 
concrete. Rats can not then gain access to the walls, and can enter 
the dwelling only through doors or windows. Screening all basement 
and cellar windows with wire netting is a most necessary precaution 
to exclude rats. 

Rats sometimes gain access to houses by way of vines growing on 
the outer walls and reaching to open windows, and the means by 
which the animals come and go is a mystery to the household. Old 
growths of Virginia creeper or ivy often furnish such ladders for rats. 

Rats often enter houses from sewers by way of soil pipes leading 
into water-closets. A number of instances of this kind were reported 
to the writer as having occurred in the city of Washington during 
the past year. The careful construction of drains and the use of 
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traps that rats can not pass through will prevent such invasion of 
dwellings. 

In cities, aside from dwellings, the sewers, wharfs, stables, and 
outbuildings are the chief refuges for rats. Modem sewers are used 
by the animals only as highways and not as permanent abodes; but 
old-fashioned brick sewers often furnish nesting crannies. Openings 
from sewers to streets may easily be screened against rats, but with 
modern sewers this is unnecessary. 

Wharfs, stables, and outbuildings in cities should be constructed 
with a view to exclude rats. Cement is the chief means to this end. 
Old, tumble-down buildings and wharfs should not be tolerated in 
any city, but should be condemned and destroyed. 

Almost everj^where, in country, village, and city, the wooden floors 
of sidewalks, areas, and porches are commonly laid upon timbers 
resting upon the ground. Under these floors rats are safe from most 
of their enemies. Only municipal action can completely remedy 
these conditions, but all such rat harbors should be destroyed and 
replaced by cement floors. Considering durability, healthfulness, 
and other advantages, this material is the cheapest that can be used. 
The floors of wooden porches should always be well above the ground. 
Rats often undermine brick walks or areas. 

Granaries, comcribs, and poultry houses may be made rat-proof 
by a liberal use of concrete in the foundations and floors; or the 
floors may be of wood resting upon concrete. Objection has been 
urged against the use of concrete floors for horses, cattle, and poultry, 
because the material is too good a conductor of heat and the health 
of the animals suffers from contact with floors of this kind. In 
poultry houses, dry soil or sand may be used as a covering for the 
cement floor; and in stables, a wooden floor resting on the concrete 
is just as satisfactory so far as the exclusion of rats is concerned. 

The common practice of setting comcribs on posts with inverted 
pans at the top often fails to exclude rats, because the posts are not 
high enough to place the lower cracks of the structure beyond reach 
of the animals. The posts should project at least 3 feet above the 
surface of the ground, for rats are excellent jumpers. But a crib 
built in this manner, though cheap, is unsightly. 

For a rat-proof crib a well-drained site should be chosen. The 
outer walls, laid in cement, should be sunk about 20 inches into the 
ground. The space within the walls should be thoroughly grouted 
with cement and broken stone and finished with ' ^ rich '^ concrete for 
a floor. Upon this the structure may be built. Even the walls of 
the crib may be concrete. Corn will not mold in contact with them, 
provided there is good ventilation and the roof is water-tight. 

However, there are cheaper ways of excluding rats from either 
new or old comcribs. Rats, mice, and sparrows may be effectually 



Digitized by 



Google 



KEEPING FOOD FROM RATS. 39 

kept out by the use of either an inner or an outer covering of galvan- 
ized-wire netting of half-inch mesh and heavy enough to resist the 
teeth of rats. The netting in common use for screening cellar windows 
is suitable for covering cribs. As rats can climb the netting, the 
entire structure must be screened. 

KEEPING FOOD FROM RATS. 

The effect of an abundance of food on the breeding of rodents has 
already been mentioned. Well-fed rats mature quickly, breed often, 
and have large Ijtters of young. Besides limiting reproduction, 
scarcity of food will make the measures to destroy the animals by 
traps, poisons, or bacterial cultures far more effective. 

The general rat-proofing of buildings is the most important step 
in limiting the food supply of rats. But since much of the animals' 
food consists of garbage and other waste materials, it is not enough 
to bar rats from markets, granaries, warehouses, and private food 
stores. Garbage or offal of any kind must be so disposed of that 
rats can not obtain it. 

In cities and towns an efficient system of garbage collection and 
disposal should be established by ordinances. Waste from markets, 
hotels, caf6s, and households should be collected in covered metallic 
receptacles and emptied each day. Garbage should never be dumped 
in or near towns, but should be utilized or promptly destroyed by fire. 

Rats find abundant food in country slaughterhouses; reform in the 
management of these is badly needed. It is a common practice to 
leave offal of slaughtered animals to be eaten by both rats and swine. 
Such places are not only centers of rat propagation, but are the chief 
means of perpetuating trichinae in pork. All this should be changed 
by law. The offal should be promptly cremated or otherwise dis- 
posed of. There is no reason why country slaughterhouses should 
not be as cleanly as constantly inspected abattoirs. 

Another important source of rat food is the remnants of lunches 
left by employees in factories, stores, and public buildings. This 
food, which alone is sufficient to attract and sustain a small army of 
rats, is commonly left in waste baskets or other open receptacles. 
Strictly enforced rules requiring all remnants of food to be deposited 
in covered vessels would make trapping far more effective. 

If buildings are infested with rats, wire-screened compartments 
should be used for storing food. Many merchants now keep flour, 
seeds, meats, and the like in wire cages, and the practice should be 
general. Ice boxes and cold-storage rooms may be made proof 
against rats by an outer covering of heavy wire netting of half-inch 
mesh. Steamboat companies engaged in carrying high-priced south- 
em produce to northern markets can, at small expense, protect the veg- 
etables or fruits in screened compartments on both docks and vessels. 
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DRIVING AWAY RATS. 

Many devices have been recommended for driving rats from prem- 
ises. Some are based upon superstitions and have no merit; others 
are more or less practical. It should be remembered, however, that 
the community gains nothing when rats merely migrate from one 
dwelling or plantation to another. Nothing short of destruction of 
the animals is an adequate measure of relief. Occasionally, however, 
under certain circumstances it may be desirable to drive rats from a 
particular place, dwelling, or apartment. 

Rats frequently shift their quarters, thus making it diflScidt to 
judge accurately the success of measures employed against them. 
They often of their own volition move to new grounds, and the change 
is wrongly attributed to means used to drive them away or to destroy 
them. This explains the diverse results that sometimes follow appli- 
cations of the same remedy. 

Among methods for driving away rats that have proved useful 
imder some circumstances are the following: 

1. Freshly slaked lime placed dry in all burrows and runs of rats. 

2. Freshly made thin whitewash poiu^d into the rat burrows. 

3. A strong solution of copperas (ferrous sulphate) sprinkled in 
runs and burrow entrances. 

4. Chlorid of Ume, loose or wrapped in old rags, placed in burrows 
and runs. 

5. Gas tar daubed about the burrow entrances. 

6. Powdered red pepper scattered in rat runs and burrows. 

7. Caustic potash placed in the burrows and runs. 

The following have been so often suggested that they are men- 
tioned here, though they have little to recommend them: Fastening 
a small bell to the neck of a Uve rat (by means of wire) and releasing 
the animal in the infested place; singeing or daubing with gas tar; 
feeding the rats plaster of Paris mixed with twice its bulk of meal, 
both dry. Of most of these the writer can not speak from experi- 
ence. With reference to the last, however, it may be stated that 
caged rats ate plaster of Paris, mixed with flour or meal in various 
proportions, freely and without injury. The setting quaUty of the 
plaster was first carefully tested. Several days after the experiment 
the rats were killed and examined. Their digestive organs were in 
normal condition. These experiments completely disprove the often- 
repeated statement that plaster of Paris mixed with meal soUdifies 
in the stomachs of rats. It may be stated further that the same 
rats ate freely and without harm pieces of cork and sponge that had 
been fried in lard. The results show that these substances, so fre- 
quently recommended, have no value in killing rats. 
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DESTROYING RATS. 



The Biological Survey has made both laboratory and field experi- 
ments with various agencies for destroying rats. The results obtained 
form the chief basis for the recommendations set forth in the following 
pages. 



TRAPS. 



Owing to their cunning it is not easy to clear premises of rats by 
trapping. A few adults refuse to enter the most innocent-looking 
trap. And yet trapping, if persistently followed, is one of the most 
eflfective ways of destroying the animals. For general use the 
improved modem traps with a wire fall released by a baited trigger 
and driven by a coiled spring have marked advantages over the old 
forms, and many of them may be used at the same time. These 
traps, sometimes called guillotine traps, are of many designs, but the 
more simply constructed are to be preferred. Probably those made 
entirely of metal are the best, as they are more durable and are less 
likely to absorb and retain odors. 

In illustration of the effectiveness of traps it may be related that 
about three years ago a large department store in Washington expe- 
rienced heavy losses of gloves, lace curtains, and other merchandise 
from rat depredations. After they had made many unsuccessful 
attempts to abate the nuisance, the managers were advised to try the 
improved traps. As a result 136 rats were killed diuing the first 
20 nights, when the losses practically ceased, and trapping has been 
continued in the store ever since with satisfactory results. 

Guillotine traps should be baited with smdl pieces of Vienna 
sausage (Wienerwtirst) or fried bacon. A small section of an ear of 
com is an excellent bait if other grain is not present. The trigger 
wire should be bent inward to bring the bait into proper position to 
permit the fall to strike the rat in the neck, as shown in the illustra- 
tion (fig. 2). 

Other excellent baits for rats are oatmeal, toasted cheese, toasted 
bread (buttered), fish, fish offal, fresh liver, raw meat, pine nuts, apples, 
carrots, corn, and sunflower, squash, or pumpkin seeds. Broken 
fresh eggs are good bait at all seasons, and ripe tomatoes, green cucum- 
bers, and other fresh vegetables are very tempting to the animals in 
winter. When seed, grain, or meal is used with a guillotine trap, it 
is placed on the trigger plate, or the trigger wire may be bent outward 
and the bait sprinkled under it. 

When rats are numerous, the large French wire cage traps can be 
used to advantage. They should be made of stiff, heavy wire, well 
reenforced. Many of those sold in hardware stores are useless, 
because a full-grown rat can bend the light wires apart and escape. 
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Cage traps should be baited and left open for several nights until the 
rats are accustomed to enter them to obtain food. They should 
then be closed and freshly baited, when a large catch may be ex- 
pected, especially of young rats. As many as 25, and even more, 
partly grown rats have been taken at a time in one of these traps. 




v^^«j^ 



Fio. 2.— Method of baiting guillotine trap. 



The editor of The Field (London), commenting on a letter from a 
correspondent who complained of lack of success with the cage trap, 
says : 

Rats are not fools and men are not always wise enough to circumvent them. We 
have had this trap lying in the open and not a rat would touch it, but taken up and 
a little refuse fish put into it and an old mat over it, we got some lovely specimens 
next morning. A successful trapper says that even when he gets a rat in this trap he 
does not disturb it, but feeds it, and sometimes he has 8 or ,9 other rats come in to 
keep it company. « 

The writer has had excellent success by concealing a cage trap 
under a bunch of hay or straw, and has found by experience that a 
decoy rat is useful. A commission merchant in Baltimore places 
the baited cage trap inside of a w ooden box having a hole in one end 
and against which the opening of the trap is fitted. The box is then 
covered with trash and large catches are made. 

Notwithstanding the fact that sometimes a large number of rats 
may be taken at a time in cage traps, in the long run a few good- 
guillotine traps intelligently used will prove more effective. 

The old-fashioned box trap set with a figure-4 trigger is sometimes 
useful to secure a wise old rat that refuses to be enticed into a modern 



« The Field (T.ondon\ vol. SO, p. 092, May 1, 1897. 
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trap. Better still is a simple deadfall — a flat stone or a heavy plank — 
supported by a figure-4 trigger. An old rat will go under such a 
contrivance to feed without fear. 

The ordinary steel trap (No. or 1) may sometimes be satisfac- 
torily employed to capture a rat. The animal is usually caught by 
the foot, and its squealing has a tendency to frighten other rats. 
The trap may be set in a shallow pan or box and covered with bran 
or oats, care being taken to have the space under the trigger pan 
free of grain. This may be done by placing a very light bit of cotton 
under the trigger and setting as lightly as possible. In narrow runs 
or at the mouth of burrows a steel trap unbaited and covered with 
very light cloth or tissue paper is often effective. 

The best bait to use in trapping is usually food of a kind that the 
rats do not get in the vicinity. In a meat market vegetables or grain 
should be used; in a feed store, meat. As far as possible, food other 
than the bait should be inaccessible while trapping is in progress. 
The bait should be kept fresh and £|»ttractive, and the kind changed 
when necessarj^. Baits and traps should be handled as little as pos- 
sible. Ordinarily, traps should be frequently cleaned or smoked. 
The use of artificial scents, as oil of anise or rhodium, on the bait is 
advocated by many, but no doubt their importance has been exag- 
gerated. The experience of the writer is not favorable to their use, 
but they may do some good by concealing the human odor on the 
trap. 

Barrel trap. — ^About sixty years ago a writer in the Comhill Mag- 
azine gave details of a trap by means of which it was claimed that 
3,000 rats were caught in a warehouse in a single night. The plan 
involved tolling the rats to the place and feeding them for several 
nights on the tops of barrels covered with coarse brown paper. 
Afterwards a cross was cut in the paper, so that the rats fell into the 
barrel (fig. 3). Many variations of the plan, but few improvements 
upon it, have been suggested by agricultural writers since that time. 
Reports are frequently made of large catches of rats by means of a 
barrel fitted with a light cover of wood, hinged on a rod so as to turn 
with the weight of a rat (fig. 3). 

Fence and battues, — In the rice fields of the Far East the natives 
build numerous piles of brush and rice straw and leave them for sev- 
eral days until many rats have taken shelter in them. A portable 
bamboo inclosure several feet in height is then set up around each 
pile in succession and the straw and brush are thrown out over the 
top while dogs and men kill the trapped rodents. Large numbers 
are killed in this way, and the plan with modifications may be util- 
ized in America with satisfactory^ results. A wire netting of fine 
mesh may bo used for the inclosure. The scheme is applicable at 
the removal of grain, straw, or haystacks, as well as brush piles. 
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In a large bam near Washington, a few years ago, piles of unhnsked 
com shocks were left in the loft and were soon infested with rats. 
A wooden pen was set down surrounding the piles in turn and the com 
thrown out until dogs were able to get at the rats. In this way 
several men and dogs killed 500 rats in a single day. 

Burmese rat trap. — ^The Burmese use an ingenious and simple 
method of trapping rats. A large jar with a weighted cover is sunken 
into the ground (fig. 4). A hole is punched in the side of the jar 
on a level with the surface of the ground and just laige enough to 





/ Z 

Fia. 3.— Barrel traps: 1, With Htiff paper cover; 2, with hinged barrel cover; a, stop; b, baits. 

admit a large rat. Paddy (rice) is used in the jar as a bait. A 
writer states that he saw 72 rats caught in one such trap the first 
night it was set.* 

POISONS. 

While the use of poison is the best and quickest way to get rid of 
rats, the odor from the dead animals makes the method impracticable 
in occupied houses. Poison, however, may be effectively used in 
bams, stables, sheds, cribs, and other outbuildings. 

Among the principal poisons that have been recommended for 
killing rats are barium carbonate, strychnine, arsenic, and phosphorus. 

Barium carbonaie. — One of the cheapest and most effective poisons 
for rats and mice is barium carbonate.*^ This mineral has the advan- 
tage of being without taste or smell. It has a corrosive action on the 
mucous lining of the stomach and is dangerous to larger animals if 

oThe Field (London), vol. 35, p. 286, 1870. 

f> Barium carbonate, as well as some other salts of barium, is often called ''barytes. " 
In its native form it is known as * * witheri te. " True barytes is barium sulphate, which 
is too insoluble for practical use as a poison for rats. 
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taken in sufficient quantity. In the small doses fed to rats and mice 
it would be harmless to domestic animals. Its action upon rats is 
slow, and if exit is possible, they usually leave the premises in search 
of water. For this reason the poison may frequently, though not 
always, be used in houses without disagreeable consequences. 

Barium carbonate may be fed in the form of dough composed of 
four parts of meal or flour and one part of the mineral. A more 
convenient bait is ordinary oatmeal with about one-eighth of its 
bulk of the mineral, mixed with water into a stiff dough. A third 
plan is to spread the barium carbonate upon fish, toasted bread 
(moistened) , or ordinary bread and butter. The prepared bait should 




Fio. 4.— A Burmese trap. 

be placed in rat runs, a small quantity — as a teaspoonful — at a place. 
If a single application of the poison fails to kill or drive away all rats 
from the premises, it should be repeated with a change of bait. 

Strychnine, — Strychnine is too rapid in action to make its use as a 
poison for rats desirable in houses, but elsewhere it may be employed 
effectively. Strychnia sulphate is the form best adapted for use. 
The dry crystals may be inserted in small pieces of raw meat, Vienna 
sausage, or toasted cheese, and these placed in rat runs or burrows; 
or oatmeal may be moistened with a strychnine sirup, and small 
quantities laid in the same way. 

Strychnine sirup is prepared as follows: Dissolve a half ounce of 
str}^chnia sulphate in a pint of boiling water; add a pint of thick 
sugar sirup and stir thoroughly. A smaller quantity of the poison 
may be prepared with a proportional quantity of water. In preparing 
the bait it is necessary that all the oatmeal should be moistened with 
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sirup. Wheat is the most convenient alternative bait. It shouhl 
be soaked over night in the strychnine sirup. 

The bitterness of strychnine often prevents rats from eating baits 
containing the crystals. This trouble may sometimes be overcome 
by first feeding the baits without the stryclinine for several successive 
nights until suspicion is allayed. 

Arsenic. — Nearly all commercial rat poisons have either arsenic or 
phosphorus as a basis; and while many of them are effective, the 
poison is often present in quantities too small to be fatal to rats. 
It has been proved by experiment that sometimes rats have great 
power of resistance to some poisons, particularly to arsenic. Yet 
arsenic is an excellent rat poison, as is shown by its continued popu- 
larity! Its cheapness commends it to favor; yet the experiments 
of the Biological Survey show that strychnine, measured by the 
results obtained, is really the cheaper poison for most rodents. 

Powdered white arsenic (arsenious acid) may be fed to r^ts in 
nearly any of the baits mentioned under barium carbonate and 
strychnine. It has been used successfully when rubbed into fresh 
fish or spread on buttered toast. Another method is to mix twelve 
parts by weight of com meal and one part of arsenic with whites of 
eggs into a stiff dough. 

An old formula for poisoning rats and mice with arsenic is the 
following, adapted from an English source: 

Take a poimd of oatmeal, a poimd of coarse brown sugar, and a 
spoonful of arsenic. Mix well together and put the composition into 
an earthen jar. Place a tablespoonful at a place in runs frequented 
by rats. 

Phosphorus. — This is probably the most widely used poison for 
rats and mice, and undoubtedly it is effective when given in an 
attractive bait. The phosphorus paste of the drug stores is usually 
dissolved yellow phosphorus mixed with glucose or other substances. 
The proportion of phosphorus varies from one-fourth percent to 4 
percent. The first amount is too small to be always effective, and 
the last is dangerously inflammable. When home-made prepara- 
tions of i)hosph()rus arc used, there is much danger of burning the 
person or of setting fire to crops or buildings. In the western States 
many fifes have resulted from putting out home-made phosphorus 
poisons for ground squirrels, and entire fields of ripe grain have been 
destroyed in this way. Even with the commercial pastes the action 
of sun and rain upon them changes the phosi)horus and leaches out 
the glucose until a highly inflammable residue is left. 

It is often claimed that when phosphorus is eaten by rats or mice 
it dries up or mummifies the bodies so that no odor residts. The 
statement has no foundation in fact. Equally misleading is the 
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statement that rats poisoned with phosphorus do not die on the 
preniises. Owing to its slower operation, no doubt a lai^er pro- 
portion escape into the open before dying than when strychnme is 
used. 

The Biological Survey does not recommend the use of phosphorus 
as a poison for rodents. 

Caution. — In the United States there are few laws which prohibit 
the laying of poisons on lands owned or controlled by the poisoner. 
Hence it is all the more necessary to exercise extreme caution to 
prevent accidents. In several States notice of intention to lay 
poison must be given to persons living in the neighborhood. Poison 
for rats should never be placed in open or unsheltered places. This 
applies particularly to the use of strychnine or arsenic on meat. 

Poison in poultry Twuses. — For poisoning rats in buildings and 
yards occupied by poultry, the following method is recommended: 
Two wooden boxes should be used, one considerably larger than the 
other, and each having two or more holes in the sides large enough to 
admit rats. The poisoned bait should be placed on the bottom and 
near the middle of the smaller box, and the larger box should then be 
inverted over the other. Rats thus have free access to the bait, but 
fowls are excluded. 

The following methods of poisoning rats are quoted as useful under 
certain circumstances: 

"I took a box, made several holes in it, turned it upside down, 
mixed strychnine and cheese together and put it under the box. I 
then placed a heavy weight on the box so that no domestic animal 
could get at it and put it in the granary and corncrib. This poison 
is best because it acts so quickly that rats do not have time to get 
back to their holes or crawl where any domestic animal can get at 
them and they can be gathered up and buried. '* " 

A writer in the Agricultural Gazette used bariimi carbonate on 
herrings, after first feeding the rats liberally on herrings to give them 
confidence. After a couple of nights' feeding, the ])oisoned herrings 
were substituted. The barytes was rubbed into the herrings with a 
stick. Many rats were killed. ^ 

Use any kind of wooden box, like an old packing case. Make three 
or four holes in each box large enough to allow a rat to enter. Feed 
meal for several days; then omit for one day. Then mix arsenic 
with the meal.*" 

To destroy rats on farms. — Each evening when the cows are milked 
place a little fresh milk in a shallow pan where the rats can get it. 

« A. E. L. in Mo. Valley Farmer for April, 1907. 

ft American Agriculturist, vol. 9, p. 257, August, 1850. 

cThe Field (London), vol. 96, p. 624, October 30, 1900. 
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Continue this for a week or more until the rats get bold and impatient 
to get at the milk. Then mix arsenic with the milk and await results. 
This plan is said to entirely clean a bam of rats.* 

DOMESTIC ANIMALS. 

Among the domestic animals often employed to kill rats are the 
familiar dog, cat, and ferret. 

Dogs, — ^The value of dogs as ratters can not be appreciated by per- 
sons who have had no experience with a trained animal. The ordi- 
nary cur and the larger breeds of dogs seldom develop the necessary 
qualities for ratters. Small Irish, Scotch, and fox terriers when 
properly trained are superior to other breeds, and under favorable 
circumstances may be reUed upon to keep the farm premises reason- 
ably free from rats. 

With some preliminary training most terriers learn to hunt rats 
independently and thus become doubly useful on the farm. Several 
terriers owned in Washington are said to have destroyed over 1,000 
rats each, and the owner of one of them states that his dog has 
killed that number in one year. A yoimg terrier kept in the National 
Capitol is said to have destroyed over 400 rats in that building. 

Cote. — However valuable cats may be as mousers, few of them 
learn to catch rats. The ordinary house cat is too well fed and con- 
sequently too lazy to undertake the capture of an animal as formi- 
dable as the brown rat. Birds and mice are much more to its liking. 

Ferrets. — ^Tame ferrets, like weasels, are inveterate foes of rats, 
and can follow the rodents into their retreats. Under favorable cir- 
cumstances they are useful aids to the rat catcher, but their value is 
greatly overestimated. For effective work they require experienced 
handling and the additional services of a dog or two. Dogs and 
ferrets must be thoroughly accustomed to each other, and the former 
must be quiet and steady instead of noisy and excitable. The ferret 
is used only to bolt the rats, which are killed by the dogs. If un- 
muzzled ferrets are sent into rat retreats, they are apt to make a kill 
and then lie up after sucking the blood of their victim. Sometimes 
they remain for hoiu« in the burrows or escape by other exits and 
are lost. There is danger that these lost ferrets may adapt them- 
selves to wild conditions and become a pest by preying upon poultry 
and birds. 

FUMIGATION. 

Rats may be destroyed in their burrows in the fields and along 
river banks, levees, and dikes by the use of carbon bisulphid. A 
wad of cotton or other absorbent material is saturated with the 
liquid and then pushed into the burrow, the opening being packed 
with earth to prevent the escape of the gas. All animals in the 

oE. H. Reihl, in Colman's Rural World, vol. 61, p. 27, January 29, 1908. 
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burrow are asphyxiated. Fumigation in buildings is rarely effective, 
because it is difficult to confine the gases. Moreover, when effective, 
the odor from the dead rats is highly objectionable. 

Chlorin, carbon monoxid, sulphur dioxid and hydrocyanic acid 
are the gases most used for destroying rats and mice in sheds, ware- 
houses, and stores. Each is effective if the gas can be confined and 
made to reach the retreats of the animals. Owing to the great dan- 
ger from fire incident to burning charcoal or sulphur in open pans, a 
special furnace provided with means for forcing the gas into the com- 
partments of vessels or buildings \s generally employed. 

Hydrocyanic-acid gas is effective in destroying all animal life in 
buildings. It has been successfully used to free elevators and ware- 
houses of rats, mice, and insects. However, it is so dangerous to 
human Ufe that the novice should not attempt fumigation with it, 
except imder careful instructions. Directions for preparing and 
using the gas may be found in ^'Hydrocyanic-acid Gas against House- 
hold Insects,'' by Dr. L. O. Howard.* 

Carbon monoxid is rather dangerous, as its presence in the hold of 
a vessel or other apartment is not manifest to the senses, and fatal 
accidents have occurred during its employment to fimiigate vessels. 

Chlorin gas has a strong bleaching action upon textile fabrics and 
for this reason can not be used in many situations. 

Sulphur dioxid also has a bleaching effect upon textiles, but less 
marked than that of chlorin and ordinarily not noticeable with the 
small percentage of the gas it is necessary to use. On the whole, this 
gas has many advantages as a fumigator and disinfectant. It is 
successfully employed also as a fire extinguisher on board vessels. 

The port regulations for destroying rats to prevent the introduc- 
tion of plague and to disinfect merchandise and personal effects of 
passengers have generally been made to conform to the opinion of 
health officers that thorough fumigation with sulphur dioxid forced 
into every part of a ship meets all requirements, and the long delays 
of quarantine are thus avoided. A number of important steamship 
companies have fitted their vessels with special apparatus for gener- 
ating the gas and forcing it into the compartments of their ships, 
and the authorities of some ports have fitted the docks with such 
apparatus for use on all incoming vessels. 

While the chief object of the port regulations for disinfecting ships 
is to prevent the introduction of plague and similar diseases, the 
advantages of having vessels free from rats and other vermin are of 
suflBcient importance to warrant the outlay for apparatus. The 
nimibers of rats on shipboard and the amount of mischief they are 
capable of are not always appreciated. A French maritime journal 

a Circular 46, Bureau of Entomology, U. S. Dept. of Agric, 1907. 
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is authority for the statement that in May, 1901, after the steam- 
ship Minnehaha of the Atlantic Transport Company had been disin- 
fected at the London dock by the use of sulphur dioxid over 1,300 
dead rats were found in the holds. The vessel had been in commis- 
sion only about nine months, carrying flour, grain, and provisions 
between New York and London, and the finding of so many rats 
was a complete surprise to the ship's officers. 

MICRO-ORGANISMS. 

At irregular intervals when rodents become overabundant, con- 
tagious diseases break out and destroy large numbers. Such dis- 
eases have been known to occur among ground squirrels, prairie dogs, 
rabbits, lemmings, house mice, field mice, and rats. They occur 
also, occasionally, where numbers of the animals are brought to- 
gether in confined quarters. Observations of such epidemics have 
encouraged bacteriologists to experiment in inducing diseases arti- 
ficially for the purpose of destroying rodent pests. 

The problem of the bacteriologist is to find an organism that will 
destroy a given species by contagious disease, and yet be harmle^ss to 
all other animals, whether wild or domesticated. From a scientific 
standpoint some progress has been made toward the solution of such 
problems, but practical results are still lacking. The rat has been 
the subject of more experiments than any other animal, but attempts 
to destroy it by epidemics have not yet advanced beyond the ex- 
perimental stage. 

Several micro-organisms, or bacteria, have been exploited in Europe 
and America for destroying rats. A number are on the market in 
the United States. The Biological Survey has made laboratory and 
field experiments with some of them, and has also received many 
reports from others who have tried the cultures in a practical way. 
The results are by no means uniform, although the majority are nega- 
tive. The cultures tested by the Survey have given poor results. 

The chief defects to be overcome before the cultures can be recom- 
mended for general use are — 

1. The virulence is not great enough to kill a sufficiently high 
percentage of rats that eat food containing the micro-organisms. 

2. The virulence decreases with the age of the cultures. They 
deteriorate in warm weather and in bright sunlight. 

3. The diseases resulting from the micro-organisms are not conta- 
gious and do not spread by contact of diseased with healthy animals. 

4. The comparative cost of the cultures is too great for general 
use. Since they have no advantages over the common poisons, 
except that they are harmless to man and other animals, they should 
be equally cheap; their actual cost is much greater. Moreover, con- 
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sidering the skill and care necessary in their preparation, it is doubt- 
ful if the cost can be greatly reduced. 

However, the possibilities in the use of contagious diseases for 
destroying rats have not been exhausted. It is not improbable that 
a virulent bacterium, pathogenic for rats and similar rodents only, 
exists, and that vigilant search will discover it. Bacteriological 
science is in its infancy and may be expected to make further dis- 
coveries of great economic importance. A rat disease, truly conta- 
gious, harmless to other animals, and capable of being used at will 
would be a boon worth many milUons of dollars annually to the people 
of the United States. 

ORGANIZED EFFORTS TO DESTROY RATS. 

The necessity of cooperation and organization in the work of rat 
destruction should not be overlooked. To destroy all the animals 
on the premises of a single farmer in a community has Uttle perma- 
nent value, since they are soon replaced from near-by farms. If, 
however, the farmers of an entire township or county unite in 
efforts to get rid of rats, much more lasting results may be attained. 
Such organized efforts repeated with reasonable frequency are very 
effective. 

Cooperative efforts to destroy rats have taken various forms in 
different locahtie^. In cities municipal employees have occasion- 
ally been set at work himting rats from their retreats with at least 
temporary benefit to the community. Thus, in 1904, at Folkestone, 
England, a town of about 25,000 inhabitants, the corporation em- 
ployees, helped by dogs, in three days killed 1,645 rats.* 

Side hunts in which rats are the only animals that count in the 
contest have sometimes been organized and successfully carried out. 
At New Burlington, Ohio, a rat hunt took place November 26, 1866, 
in which each of the two sides killed over 8,000 rats, the beaten 
party serving a Thanksgiving banquet to the winners.*^ 

At about the same period county agricultural societies sometimes 
offered prizes to the family presenting the largest number of rat 
tails as evidence that the animals had been destroyed. Even as late 
as May 2, 1907, in one of the counties of Kentucky, by general con- 
sent, the day was set apart for killing rats, and, according to news- 
paper reports, was quite generally observed. 

There is danger that organized rat hunts will be followed by long 
intervals of indifference and inaction. This may be prevented by 
offering prizes covering a definite period of effort. Such prizes 
accomplish more than municipal bounties, because they secure a 

a The Field (London), vol. 104, p. 98, July 16, 1904. 
*> American Naturalist, vol. 26, p. 8, January, 1867. 
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friendly rivalry which stunulates the contestants to do their utmost 
to win. 

In England and some of its colonies contests for prizes have been 
organized to promote the destruction of the European house sparrow, 
but many of the so-called * ^sparrow clubs" are really sparrow and rat 
clubs, for the destruction of both pests are avowed objects of the 
organization. A sparrow club in Kent, England, secured the destruc- 
tion of 28,000 sparrows and 16,000 rats in three seasons, by the 
annual expenditure of but £6 ($29.20) in prize money .*» Had ordi- 
nary bounties been paid for this dastruction, the tax on the com- 
munity would have been about £250 (over $1,200). 

AN INTERNATIONAL SOCIETY. 

Perhaps the most extensive campaign ever organized against rats 
is that undertaken by L' Association Internationale pour le Destruc- 
tion Rationelle des Kats, a society which originated in Denmark and 
was organized through the influence of a civil engineer named Emil 
Zuschlag. The purposes of the society are to spread information con- 
cerning the mischief done by rats and to carry on a general cam- 
paign for their destruction. The influence of the organization has 
already borne fruit in increased activity in fighting rats in Denmark, 
Sweden, Saxony, and other countries. In Denmark and Sweden a 
system of small bounties for kUling rats has for several years been 
in general operation in some of the larger cities, and the Danish Par- 
liament has made appropriations to assist municipalities throughout 
that Kingdom in paying premiums for the work of destruction. 
General supervision of the work is in the hands of the society, which 
receives regular (quarterly reports of progress made in the various 
municipalities. The form of report is shown in Plate III, which is 
an exact copy of the report for the city of Copenhagen for the last 
quarter of 1907. The premiums paid are usually small — from 5 to 10 
5re (1 J to 2 § cents) for each rat. Mr. Zuschlag recently reported that 
under the Danish law appropriating government funds for the prose- 
cution of the society ^s work, 1,141,293 rats were destroyed during 
the first year, ending July 1, 1908.* 

In the city of Copenhagen and its suburbs the campaign began in 
December, 1899, and 103,000 rats were destroyed during the first 
eighteen weeks. The premium paid was 10 ore for each rat, but 
other expenses brought the total cost to about $3,450. The society 
estimated that during one year 100,000 rats would commit depreda- 
tions upon property amounting to $97,820; by the work of destruc- 
tion the city had, therefore, been saved the sum of $94,370.*^ During 

a Jour. Board of Agr. Great Britain, vol. 9, p. 342, 1902. 
frJour. Inc. Soo. for Dest. Vermin, vol. 1, p. 32, October, 1908. 
c Le Rat Migratoire, Emil Zuschlag, p. 62, Copenhagen, 1908, 
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the last two quarters of 1907, in the same city, 83,832 rats were 
killed. The premiums, 8 ore per rat, amounted to $1,787.36 and the 
other expenses to $1,198.60, a total of $2,985.96. 

In the city of Stockholm, Sweden, the organized work of destroying 
rats began in February, 1901, and has progressed steadily for the 
past seven years. The premium paid is 5 ore per rat and the total 
number of animals upon which the bounty was paid during the first 
six years follows: 1901 (11 months), 146,191 rats; 1902, 96,443 rats; 
1903, 95,348 rats; 1904, 106,263 rats; 1905, 103,233 rats; 1906, 92,037 
rats; 1907, 72,282 rats; a total for seven years of 711,797 rats, upon 
which the premiums amounted to about $9,540. The results here 
given are hardly encouraging to those who hope for speedy extermi- 
nation of these pests in large cities. It shows that the animals repro- 
duce almost as rapidly as they are destroyed under the stimulus of a 
very small premium. 

The Danish Society for Rat Extermination has a membership of 
over 2,000 of the leading citizens of the Kingdom. It has interested 
and enrolled in its work leading men throughout Europe, and will 
undoubtedly exert a potent influence for good upon the entire world. 
As a public policy in America the wisdom of offering bounties for the 
destruction of noxious animals is open to question, but the Danish 
society does not confine its work to advocating a single plan for rat 
destruction. Its chief importance lies in its ability to awaken general 
interest in the work and to secure cooperation and system in carrying 
out definite plans. 

The influence of the Danish society has been manifested recently 
in the organization in England of the Incorporated Society for the 
Destruction of Vermin. The objects of attack are not only rats and 
mice, but also sparrows, ticks, fleas, mosquitoes, and flies. The 
immediate activities of the sdbiety are to be directed against the 
brown rat, of which species the society estimates that 40,000,000 
exist in the British Islands. The first number of a quarterly period- 
ical devoted to the objects of the society appeared in October, 1908, 
and considerable interest has already been aroused. 

SITMMABY OF RECOMMENDATIONS. 

The following are important aids in limiting the numbers of rats 
and reducing the losses from their -depredations: 

1. Protection of our native hawks, owls, and smaller predatory 
mammals — the natural enemies of rats. 

2. Greater cleanliness about stables, markets, grocery stores, 
warehouses, courts, alleys, and vacant lots in cities and villages, and 
like care on farms and suburban premises. This includes the storage 
of waste and garbage in tightly covered vessels and the prompt dis- 
posal of it each day. 
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3. Care in the construction of buildings and drains so as not to 
provide entrance and retreats for rats, and the permanent closing of 
all rat holes in old houses and cellars. 

4. The early thrashing and marketing of grains on farms, so that 
stacks and mows shall not furnish harborage and food for rats. 

5. Removal of outlying straw stacks and piles of trash or lumber 
that harbor rats in the fields. ' 

6. Rat-proofing of warehouses, markets, cribs, stables, and grana- 
ries for storage of provisions, seed grain, and feedstuffs. 

7. Keeping eflFective rat dogs, especially in city warehouses. 

8. The systematic destruction of rats, whenever and wherever 
possible, by (a) trapping, (6) poisoning, and (c) organized hunts. 

9. The organization of **rat clubs" and other societies for sys- 
tematic warfare against rats. 



Digitized by VjOOQ IC 



Digitized by VjOOQ IC 



^ 



^: 



<t 



I 



Digitized by CjOOQIC^ " -^ 



4-i 



U. S, DEPARTMENT OF AGRICULTURE 
BIOLOGICAL SURVEY-BULLKTIH Ha. 34 

C riAKT MEKHtAU, ChW 



BIRDS OF CALIFORNIA 

IN RELATION TO THE 
FRUIT INDUSTRY 



PAKT II 



Bj F. E. L. BEAL 
Aiiiitant, Biologieal Survt]/ 




WASHINGTON 

OOTEBNHENT PBINTIMO OmCE 
• 1910 



Digitized by CjOOQ IC 



Digitized by VjOOQ IC 



LETTER OF TRANSMITTAL. 



U. S. Depaktment of Agriculture, 

Biological Survey, 
Washington^ D, C, February 86, 1910, 
Sir: I have the honor to transmit herewith for publication as 
Bulletin No. 34 of the Biological Survey, Part II of the Birds of Cali- 
fornia in Relation to the Fruit Industry, by Prof. F. E. L. Beal. 
This, the final part of the report, treats of some of the most important 
California birds from the standpoint of the orchardist and the farmer. 
Careful study of the food habits of birds that frequent orchards and 
their vicinity shows that most of the species are beneficial, and that 
without their aid the difficulty and expense of raising fruit would be 
enormously increased; still a few species under certain circumstances 
are harmful and need to be held in check. 
Respectfully, 

C. Hart Merriam, 

Chief y Biological Survey. 
Hon. James Wilson, 

Secretary of Agriculture, 
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BIRDS OF CALIFORNIA IN RELATION TO THE FRUIT 
INDUSTRY-PART II. 



INTBODUCTION. 

The first part of the report on Birds of California in Relation to the 
Fruit Industry was published in 1907. In addition to the linnet or 
house finch, which has attracted wide attention and is the subject of 
much complaint, 37 other species were discussed. In the present 
and concluding part, the food habits of 32 additional species are 
treated. Among them are some of the most important birds of the 
State, regarded from the standpoint of the farmer and fruit grower. 
The aim has been to collect all data possible on the food of the sev- 
eral species, to consider the facts impartially, and to render a just 
verdict as to the birds' economic relations. 

All the birds whose food habits are discussed have direct relations 
with husbandry. It is true that many of them have not been charged 
with the destruction or injury of fruit or any other farm products. 
Almost all, however, destroy great numbers of harmful insects or 
devour seeds of noxious weeds; hence they are important econom- 
ically. 

A large part of the present report consists of statements concerning 
the food actually found in the stomachs of the birds. In this connec- 
tion it should be borne in mind that by far the greater number of stom- 
achs used in this investigation were collected in the more thickly set- 
tled and highly cultivated parts of the State, so that they probably 
contain a larger proportion of the products of husbandry than would 
a series of stomachs taken at random from all parts of the range of 
each species. It goes without saying that fruit and grain can be 
eaten only by such birds as have access to those products, while birds 
living in uncultivated places must subsist upon the fruits of nature. 

Some California birds show a marked preference for oats, but in 
this State the presence of oats in a bird's stomach does not necessarily 
indicate that cultivated oats have been eaten, for wild oats cover 
hundreds of thousands of acres, and in the cultivated areas grow 
almost everywhere, affording a supply of food for many birds. 
Besides wild oats, the crop of volunteer oats that succeeds the cul- 
tivated crop is abundant and is to be found wherever this grain is 

7 
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8 BIRDS OF CALIFOBNIA AFFECTING FRUIT INDUSTRY. 

grown. In fact, in California the eating of oats can not as a rule be 
counted against a bird. 

In no State in the Union is an accurate knowledge of the relations 
of birds to agriculture more important than in California. Climate 
and soil combine to make California an important grain and fruit pro- 
ducing State. The acreage already devoted to agriculture is large and 
is likely to increase for decades to come, as population increases and 
as new cultural methods are developed and irrigation is extended. 
Insects that now attract little attention are likely to increase and 
become serious pests. Certain birds formerly accustomed to a diet 
consisting partly of wild fruits, the supply of which is limited and 
likely to become smaller, will probably invade orchards and injure 
cultivated fruit. Hence it is worth while for the farmer and orchard- 
ist to learn as much as possible of the food of the birds that harbor 
hear his premises, that he may know how much good each species 
does and how much harm, and so be enabled to strike a fair balance. 

Some birds, like the swallows, swifts, wrens, and chickadees, are 
so strictly insectivorous that they are exceedingly beneficial. All 
they require at the hands of man in return for their services is pro- 
tection. Others at some time of the year injure crops, though the 
damage by many is exceedingly small. Be the loss what it may, 
however, if a given species by its insectivorous habits prevents much 
greater destruction than it inflicts, the farmer should be willing to 
bear the loss for the sake of the greater gain. 

Few birds are always and everywhere so seriously destructive that 
their extermination can be urged on sound economic principles. 
Only four of the species common in California can be regarded as of 
doubtful utility: These are the linnet, California jay, Steller jay, and 
redbreasted sapsucker. When the known methods of protecting 
fruit have been exhausted, or can not be employed profitably, then 
a reasonable reduction of the numbers of the offending birds is per- 
missible. But the more the food habits of birds are studied the 
more evident is the fact that with a normal distribution of species 
and a fair supply of natural food, the damage to agricultural products 
by birds is small compared with the benefit. 

A reasonable way of viewing the relation of birds to the farmer is 
to consider birds as servants, employed to destroy weeds and insects. 
In return for this service they should be protected, and such as need 
it should receive a fair equivalent in the shape of fruit and small 
grain. Nothing can be more certain than that, except in a few cases, 
any farmer who is willing to pay the toll collected by birds for actual 
services rendered will be vastly benefited. In the long run, no part 
of the capital invested in farm or orchard is more certain to pay big 
interest than the small sum required for the care and protection of 
birds. 
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GALIFOBNIA QUAIL. 9 

CALIFOBNIA aXTAIL. 

(Lophortyx cali/omicus and vallicola.) 

The California quail (see frontispiece) is common and generally 
distributed over the State west of the Sierra, except at the higher 
altitudes, and is especially abundant in the fruit-raising sections. 
Like the bobwhite of the East, this quail ^eve^ goes far from cover, 
and it deUghts to dwell on unimproved land where trees and chap- 
arral alternate with small areas of open groimd. In settled regions 
it is somewhat domestic in habits and soon becomes accustomed to 
living in orchards, gardens, and cultivated grounds. The writer has 
seen a female sitting upon her eggs in a garden within 30 feet of a 
house, between which and the nest carriages and foot passengers 
passed many times each day. In winter a covey frequently feeds 
with the farmer's chickens, and if not disturbed will continue to do 
so imtil pairing time. 

The natural food of the quail consists of the seeds of that vast 
group of plants known as weeds, with a little foliage of the same, 
especially in winter, when the leaves are young and tender. Con- 
sidering how small is the amount of fruit usually found in the stomach 
of this bird, it is a surprise to learn that it sometimes does serious 
damage to vineyards. Investigation, however, shows that, as in 
most other similar cases, the injury results only when too many 
birds gather in a limited area. Nearly all the complaints against 
the quail for eating fruit are that it visits vineyards in immense 
numbers and eats grapes. When thousands visit a vineyard, even if 
only occasionally, and each bird eats or spoils at least one grape, the 
result is disastrous. 

Mrs. Florence Merriam Bailey, writing of the foothills of San Diego 
County, says: 

In 1889 quail were so numerous that the dust of the roads was printed with their 
tracks, and it was an everyday matter to have them start out of the hrush and run 
ahead of the horses quite unconcernedly, pattering along in their stiff, prim way, 
with their topknots thrown forward over their heaks. In fawit, the quail were so 
abundant as to be a pest. For several years great flocks of them came down the 
canyons to Major Merriam's vineyard, where they destroyed annually from 20 to 30 
tons of fruit. In one season, July to October, 1891, 130 dozen were trapped on his 
ranch. The result of this wholesale destruction was manifest when I returned to 
the valley in 1894. The birds were then rarely seen on the roads and seldom 
flushed in riding about the valley .<> 

Another observer states that he once saw a flock of about a thou- 
sand quail eating Zinfandel grapes in a vineyard in the central part 
of the State, and another says that in southern California he has 
seen as many as 5,000 feeding upon Muscat grapes. In the writer's 
interviews with California fruit growers, only one mentioned the quail 

oAuk, XIII, p. 116, 1896. 
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as harmful. His ranch was situated aloi^ the hills on the side of a 
narrow valley, adjacent to wild grazing land with much chaparral 
and forest, among which the quail lived. In this case the annual 
loss was estimated at 2 or 3 tons of grapes. 

In the laboratory investigation of the food of the California quail 
619 stomachs were examined. They were collected in every month 
except May, but only one was obtained in March. The other months 
are well represented. Animal food, principally insects, amounts to 
but 3 percent, and most of this was foimd in the stomachs of young 
birds, mere broodlings. Vegetable food amoimts to 97 percent and 
consists mainly of seeds of plants most of which are of noxious or 
troublesome species. 

Animal food. — Ants appear to be a favorite food. They were found 
in 82 stomachs, and were eaten by adults as well as by young. They 
amount, however, to less than 1 percent of the whole diet. The rest 
of the animal food a^regates a Uttle more than 2 percent and is 
distributed as follows: Beetles in 30 stomachs, bugs (Hemiptera) in 
38, caterpillars in 11, grasshoppers in 7, flies in 2, spiders in 6, mille- 
peds in 1, and snails in 2. The most interesting point in this con- 
nection was the stomach of a broodling only 3 or 4 days old. Besides 
several adult Hemiptera, some ants, caterpillars, and spiders, and a 
few seeds, it contained 280 minute insects, which constituted 76 
percent of the stomach's contents, and were identified as an imma- 
ture form of a species of scale, Phenacoccus hdiarUhi. 

In this connection the following extract from a letter dated at Los 
Angeles, Calif., October 28, 1908, by Dr. W. G. Chambers, to the 
Secretary of Agriculture is interesting: 

Last May during the hatching season one of my female quail died a week prior to 
completing the hatch. An incandescent light of 8 candlepower was substituted, the 
result being 15 baby quail, very wild at first, not understanding human sounds 
or language, but finally becoming as docile as pet chickens. They were raised in 
my back yard, running at laige after the first week. 

A number of Marguerite bushes which grow in profusion in the yard were so infested 
with black scale that I had decided to uproot them and had postponed doing so, as 
the little quail worked so persistently among the branches; upon investigation I 
discovered them eating the scale and twittering happily; they would swallow the 
fully developed scale and thoroughly clean the branches of all those imdeveloped. 

The young in the first week of life eat animal matter to the extent 
of from 50 to 75 percent of the food, but by the time they are 4 
weeks old they take little if any more animal food than the adults. 

Vegetable food. — The vegetable part of the quail's food may be 
divided into fruit, grain, seeds, and forage. Fruit appeared in 106 
stomachs, and aggregates 2.3 percent of the yearly diet. It was dis^- 
tributed as follows: Grapes in 7 stomachs, prunes in 9, apple in 3, 
Rubus (blackberry or raspberry) in 4, olive in 1, elderberry in 21, 
snowberry in 8, manzanita in 2, huckleberry in 11, and rose-haws in 3. 
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Pulp and skins, identified as fruit only, were found in 27 stomachs, 
and unknown seeds, probably those of some small fruit or berry, 
occurred in 10 stomachs. It is evident that the percentage of any 
one of the above is insignificant. Stomach examination throws no 
new light upon the quail's grape-eating habits, except to show that 
the ravages complained of are exceptional. That fruit does not con- 
stitute any important part of the bird's annual food is clearly proved. 
Grain was found in 133 stomachs, and constitutes 6.4 percent of 
the food. It was distributed as follows: Com in 14 stomachs, wheat 
in 15, oats in 13, barley in 89, and rye in 2. The principal complaints 
against the quail on the score of grain eating are that fiocks sometimes 
visit newly sown fields, and eat large quantities of the seed. Walter 
E. Bryant says on this point: 

Two males which I shot one evening, as they were going to roost for the night, after 
having been feeding on a newly sown field, contained the following, mainly in the 
crop: (a) Two himdred and ten whole grains of barley, 6 pieces of broken barley, 

3 grains of 'cheat,' and 1 of wheat, besides a few barley hulls, some clover leaves, and 
alfilaria; (b) one hundred and eighty-five whole grains of barley, 5 broken pieces, 

4 grains of 'cheat,' and 2 of wheat; also barley hulls, clover, and alfilaria. The flock 
numbered nearly or quite 20 birds.« 

Only one report accuses the bird of eating grain from the harvest 
field.. Mr. W. T. Craig, of San Francisco, writing to the United 
States Department of Agriculture, says: 

I have observed the quail enter a field of wheat to the number of thousands, and had 
they not been driven away they would have destroyed the whole crop. 

Stomach examination does not indicate any month in which grain 
is eaten in excess of other food. January shows the highest per- 
centage, 12.4, but November is nearly as high, while December, 
although between the two, shows less than 3 percent. A little more 
than 3 percent was eaten in February, and none at all in March and 
April, though the newly sown grain would be accessible in one at 
least of these months. June and July, the harvest months, show 
respectively 4.1 percent and 10.7 percent. In fact the stomach record 
plainly indicates that the quail does not make special search for grain, 
but being naturally a seed eater takes grain when it comes in the way. 

The seeds of a multitude of plants which have no apparent useful 
function except to increase by their decay the deposit of humus in the 
soil constitute the staff of life of the quail. In this particular inves- 
tigation they aggregate 62.5 percent of the food of the year. They 
appear in stomachs taken in every month and reach a good per- 
centage in each, the only months that show much diminution in 
quantity being January, February, March, and April, when new 
forage partly replaces seeds. The percentage is highest in June, 85.9, 
but shows no great falling off from July to December inclusive. 

a Zoe, IV, pp. 55-56, 1893-94. 
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Seventy-three kinds of seeds were identified, at least generically, and 
more than half of them were determined specifically. Many more 
were ground up so as to be unrecognizable. The following is a list of 
the seeds with the number of stomachs in which each kind occurred : 

Poverty weed (Iva axUlaria) 3 

Gum weed {Grindelia squarrosa) 2 

Bur marigold (Bidens sp.) 17 

Sunflower {Helianthus sp.) 1 

Tarweed (Madia saliva) 67 

Mayweed (Anthemis cotula) 27 

Milk thistle (Silybum marianum) '. 14 

Thistle {Cirsium sp.) 5 

Blessed thistle (Cnicus benedictus) 1 

Bur thistle (Centaurea melitensis) 201 

Sow thistle (Sonchtis asper) 2 

Sow thistle {Sonchus oleraceus) 1 

Prickly lettuce (Lachica scariola) 4 

California dandelion (Agoseris sp.) 2 

Blue vervain ( Verbena hastata) 22 

Stickseed (Echinospermum sp.) 16 

Burweed (Amsinckia tesselata) 11 

Ribwort {Plantago lanceolata) 2 

Pursh ribwort (Plantago purshi) t 1 

Common plantain (Plantago rnajor) 2 

Painted cup (CastUleia sp.) 1 

Black nightshade (Solanum nigrum) ! 10 

Dodder (Cuscuta sp.) 3 

Morning glory (Convolvultis sp.) 2 

Pimpernel (Anagallis sp.) 2 

Carrot (Daucus carota) 5 

Lupine (Lupinus sp.) *. 150 

Bur clover ( Medicago denticulata) 156 

Sweet clover ( MelUotua alba) 6 

Clover ( Trifolxum sp.) , 75 

Deer weed (Lotus glaber) 50 

Vetch ( Vida sp.) 32 

Five-finger (Potentilla sp.) 1 

Turkey mullein (Eremocarpus setigerus) 168 

Sumac (Rhus laurina) 69 

Poison oak (Rhus diversiloba) 52 

Alfilaria (Erodium cicutanum)^ oq 

Alfilaria (Erodium moschatum)) 

Carolina geranium (Geranium carolinianum) 1 . - 

Common geraniimi (Geranium dissectum) . . / 

Wood sorrel (Oxalis comiculata) 1 

Mallow ( Malva rotundifolia) 11 

Shepherd's purse (Capsella bursapastoris) 1 

Peppergrass (Lepidium sp.) 5 

Wild radish (Raphanus sativta) 5 

Black mustard (Brassica nigra) 32 

Wild turnip (Brassica campestris) ' 3 

Califomia poppy (Eschscholtzia cal\fomica) 1 

Buttercup (Ranunculus sp.) 14 
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Water crowfoot (Ranuncultis aqiuitxlit) 3 

Miner's lettuce ( Montia perfoliata) 26 

Red maids (Calandrinia memim) 1 58 

Pigweed (Chenopodium album) 11 

Rough pigweed (Amaranthus retroflexus) 77 

Com spuny {Spergula arverms) 1 

Common chickweed (Stellaria media) 62 

Field chickweed (Cerastxum arvense) ! 2 

Sleepy catchfly {Silent antinhina) 58 

Black bindweed {Polygonum convolvulus) ! 1 

Dotted smartweed {Polygonum punctatum) 2 

Common knotweed {Polygonum lapaihi/olium) 2 

Wire graas {Polygonum aviculare) 55 

Curly dock {Rum^ex crispua) 9 

Sorrel {Rumex acetosella) 59 

Sedge {Carex ep.) 26 

Galingale {Cyperus ep.) '. . 7 

Rag graas {Lolinm perenne) 56 

Soft brome {Bromua kordeaceus) 3 

Cheat, or chess {Bromus secalinv^) 18 

Walk grass {Poa annu/i) 29 

Timothy {Phleum pratense) 1 

Bear graas {Stipa setigera) '. 6 

Canary grass {Phalaris caroliniana) 2 

Unidentified seeds, mostly ground up 293 

From this list it would appear that bur thistle, lupines, bur clover, 
and turkey mullein are the favorite seeds; that the others ar^ not 
distasteful is shown by the quantities found in some stomachs. For 
instance, mayweed was identified in only 27 stomachs, yet one stom- 
ach contained at least 2,000 of these seeds; pigweed (Chenopodium) 
in but 11, yet one contained 1,000. One stomach held 83 kernels of 
barley, 592 seeds of geranium, 560 of tarweed, 40 of biu* thistle, 48 of 
clover, 80 of alfilaria, 704 of timothy, 32 of catchfly, and 5 of snow- 
berry, or 2,144 seeds in all. Another contained 1,696 geranium seeds, 
14 bur thistle, 24 knotweed, 14 tarweed, 38 bur clover, 148 alfilaria, 
12 ray grass, and 1 imknown seed, and a pod of imcertain origin — in 
all 1,944 seeds and a pod. In both cases the contents of the crop is 
included with that of the stomach or gizzard. These samples indicate 
considerable variety in the quail's diet, even in one meal. 

Grass and other forage constitute a little over 25 percent of the 
quail's annual food. Forage amoimts to less than 1 percent in June, 
remains about the same imtil October, and increases somewhat in 
November. In January it becomes important, and it reaches nearly 
60 percent of the food for the next four months. The maximum, 85 
percent, occurs in March; but this percentage, based on only one 
stomach, can not be considered final. Seeds and forage are practically 
complementary to each other — that is, as one increases the other de- 
creases. June, which shows the least forage, has the largest percentage 
of seeds. Leaves of red and of bur clover and of alfilaria were the 
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favorite kinds, and in some cases constituted the whole stomach con- 
tents. Blades of grass are frequently taken. A few bits of acom, and 
perhaps other nuts, were eaten, but the quantity is insignificant. 

SUMMARY. 

From the above analysis, of the food of the California quail, it is 
apparent that under normal conditions the farmer and fruit grower 
have nothing to fear from its ravages. When, however, large areas 
of chaparral land are cleared and brought imder cultivation, it is 
natural that the products of garden and vineyard should be eaten to 
a greater or less extent by quail, which aboimd in such localities. 
On the other hand, its seed-eating record is greatly in its favor. 
Usually there is little difficulty in getting rid of a superfluity of game 
birds; in fact, in most cases the trouble is to prevent their extermina- 
tion. A bird so large, so easUy trapped, so valuable as food, and 
withal one whose pursuit affords such excellent sport as the valley 
quail, will probably not become numerous enough to do serious 
damage except locally and under imusual conditions, and then a 
reduction of numbers is the easiest and simplest cure. Permits to 
trap quail on one's own premises are obtainable in California on 
application to the State fish commissioner. After the birds have been 
sufficiently reduced, they can be kept within reasonable limits by a 
moderate amount of shooting in the proper season. 

WOODPECKER FAMILY. 

(PicidflD.) 

Among the useful birds of the State few take higher rank than the 
woodpeckers. They are mainly arboreal, and most of them may be 
designated as conservators of the forest in the strictest sense. The 
larv8B of certain species of beetles and moths live either imder the 
bark or within the solid wood of trees, where they are safe from the 
attacks of birds, except such as are furnished by nature with special 
tools for digging into wood and bark. In this respect our native 
woodpeckers are in general highly favored. The peculiar structure 
of their chisel-shaped beak, combined with sharp claws and a stiffened 
tail for support, enables them, when they have located their prey, 
to drill down to it through several inches of wood and draw it forth 
with their tongue. This latter organ, in the more typical species of 
the family, is long, cylindrical, and barbed at the tip, being particu- 
larly well adapted for probing the burrows of boring insects. 

Twenty-one species and subspecies of woodpeckers occur in Cali- 
fornia. Of these about half a dozen are sufficiently abundant and 
widely distributed to be economically important. The average 
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amount of insect food in the stomachs of the six species discussed in 
the following pages is 62 percent of the whole contents. 

It is unfortunate that the most valuable species of our woodpeckers 
are not abundant. In many parts of the country the downy and hairy 
woodpeckers are quite rare and, what is worse, appear to be dimin- 
ishing in numbers. As they are among the most valuable of our 
specieS; it is worth while to inquire into the cause of their scarcity 
and if possible to devise efficient remedies. In most sections these 
birds can obtain an abundance of food, and as they are not perse- 
cuted, so far as known, the most probable cause for their scarcity 
would appear to be the lack of suitable nesting sites. This is es- 
pecially true in the northeastern part of the United States where the 
war waged upon the gipsy and brown-tail moths has led to the trim- 
ming of all dead trunks and limbs from forests and orchards^ so that 
the woodpeckers, which as a rule dig new nesting holes every year, are 
left with no places in which to nest. In Germany, after much experi- 
mentation, it has been found possible to construct nesting boxes which 
the European woodpeckers freely use. There can be no reasonable 
doubt that a similar result can be attained in this country. Pending 
experiments and as a step in the right direction, it would be well for 
orchardists to leave the stubs of dead limbs on orchard trees as sites 
for the nests of woodpeckers. While the woodpecker may use the 
nest it excavates only one season, the hole will be available for blue- 
birds, wrens, chickadees, and nuthatches in succeeding years. The 
experiment of inducing our woodpeckers, especially the downy and 
hairy, to build in artificially constructed nesting boxes is well worth 
patient and persistent experiment. 

HAIRY WOODPECKER. 

{Dryobates villosus harrisi and hyloscopus,) 

Two subspecies of the hairy woodpecker occur in Califomia, and 
between them they occupy nearly the whole State at some time of the 
year. Their favorite haunts are open groves and orchards, and as for- 
ests disappear and fruit trees increase in number, they will probably 
more and more inhabit orchards. That the hairy woodpecker is far 
from abundant at present is unfortunate, for its food habits make it of 
great economic importance. Only 27 stomachs have been examined, 
but the dates of collection are well distributed. Seven is the greatest 
number taken in any one month (September), and none at all were 
obtained in March, May, August, and October. While this number 
is sufficient to afford a general idea of the kind of food the bird prefers, 
it does not furnish reliable data as to the relative proportions of the 
different constituents. 



Digitized by 



Google 



16 BIRDS OP CALIFORNIA AFFECTING FRXHT INDUSTRY. 

Of the contents of the 27 stomachs, 78 percent consisted of animal 
matter, nearly all of which was either insects or spiders. The remain- 
ing 22 percent was made up of various vegetable substances. In the 
relative proportions of animal and vegetable food the California bird 
differs somewhat from the eastern subspecies, the diet of which con- 
sists of 68 percent of animal matter to 32 of vegetable. 

Animal food. — Of the various items in the food of the western 
hairy woodpecker, the most important, as well as the largest, is the 
larvae of wood-boring beetles (CerambycideB and Buprestidae). These 
aggregate for the year nearly 49 percent of the total. This is a much 
greater proportion than is eaten by the eastern subspecies, and is 
probably not exceeded by any other bird. Each of several stomachs 
contained more than 20 larvae. When the immense damage done by 
these borers to forest trees, as well as to orchards, is considered, it is 
hardly possible to overestimate the value of this woodpecker's serv- 
ices. Moreover, these insects are concealed and protected from the 
attacks of all birds except those of this family. Most of these insects 
are taken in the cooler months, the fewest being eaten in July. One 
stomach taken in February contained 70 percent of wood-borers, and 
the remainder, or 30 percent, consisted of other harmful beetles. 
Two stomachs taken in April contained an average of 76 percent of 
these destructive borers and 6 percent of other beetles. Beetles 
belonging to various families, nearly all of them harmful, and some 
very injurious, amount to over 9 percent of the food. 

Ants are usually a favorite article of food with woodpeckers, but 
with the California hairy woodpeckers they constitute less than 3 
percent of the year's food. This is somewhat surprising, as the 
eastern bird eats them to the extent of 17 percent. Other Hymenop- 
tera, including wasps, amount to less than 2 percent. 

Caterpillars exceed 11 percent, and stand next to beetles in im- 
portance. Many of them are of wood-boring species and evidently 
were dug out of trees. 

A few miscellaneous insects and some spiders complete the animal 
food. Several stomachs contained segments of millepeds, or thou- 
sand legs, and one held the remains of one of those bristly creatures 
known as jointed spiders (Solpugidae). 

Vegetable food, — The vegetable part of the diet may be divided into 
fruit, seeds, and miscellaneous substances. Fruit amounts to 6 per- 
cent, and consists of the smaller kinds, probably mostly wild species. 
Rubus seeds (raspberry or blackberry), found in several stomachs, 
were the only fruits positively identified. Seeds aggregate nearly 12 
percent, and all that were determined belonged to coniferous trees. 
The miscellaneous part contains a little mast and some cambium, 
or inner bark, but is mostly rubbish, such as rotten wood, probably 
swallowed accidentally with the beetle larvae. 
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SUMMARY. 

The above brief review of the food of the hau*y woodpecker mdicates 
that nearly half its yeariy food consists of larvae of some of the 
most destructive insects known, while this service is not offset by the 
destruction of any useful product. The other elements of the bird's 
food are either beneficial or neutral. It is unfortunate that the species 
is not more abundant on the Pacific coast. 

DOWNY WOODPECKER. 
{Dryobates pubescena gairdneri and other subspecies.) 

To the ordinary observer the downy woodpecker is only a miniature 
edition of the hairy, which it resembles in everything but size. It 
seems, however, to be far more abundant than its larger relative, 
especially in California. It is much more domestic than the hairy, 
and frequents orchards and gardens and the vicinity of houses. Its 
food consists of the same elements but in different proportions. The 
following report is based on an examination of 80 stomachs, taken in 
every month of the year. The food consists of 77 percent of animal 
matter to 23 of vegetable, thus agreeing closely with the diet of the 
hairy. 

Animal food. — The animal food is composed of insects, with a few 
spiders. The western downy eats 16 percent of wood-boring larvae, 
a little more than the eastern downy, but less than one-third as much 
as the hairy woodpecker. Other beetles amount to 13 percent. They 
are mostly harmful species, the exception being a few GarabidsB, or 
predaceous ground beetles. 

Ants are eaten to the extent of 12 percent, which is less than half 
the quantity taken by the eastern subspecies. While ants may some- 
times subserve a useful purpose, they are for the most part annoying 
or noxious. It is well known that they protect and foster plant lice, 
and they often injure timber by boring galleries through it, frequently 
beginning in the abandoned burrow of a beetle larva. In houses 
they are an unmitigated nuisance, and in gardens and lawns are often 
equally obnoxious. For these reasons the habitual destruction of 
ants by woodpeckers is commendable. Other Hymenoptera amoxmt 
to less than 2 percent, and consist of wasps and wild bees. 

The largest item in the food of the downy is made up of caterpillars, 
pup», and a few adult moths. These aggregate a little over 21 per- 
cent. PupfiB of the codling moth were identified in 4 stomachs and 
the larvsB in 2, of which one contained 16 entire full-grown larvae. 
Another held the remains of 20 of these pernicious insects. From 
investigations during the past few years it appears that birds con- 
stitute a most efficient natural check to the spread of this destruc- 
tive moth, especially such birds as woodpeckers, titmice, nuthatches, 
and creepers, which obtain much of their food from crevices in the 
38301— Bull. 34—10 2 



Digitized by 



Google 



18 



BIRDS OF CALIFORNIA AFFECTING FRUIT INDUSTRY. 



bark of trees. It behooves the orchardist to see that these birds are 
carefully protected on his premises and encouraged in every pos- 
sible way. 

The Hemiptera, or bugs, which appear in the food of the downy 
woodpecker are plant lice and scales, with a few other forms. They 
amount to 10 percent of the year's food, but all were eaten in the 
seven months beginning with March, and averaged 17 percent for each 
of these months. Scales were found in 8 stomachs, and in one they 
constituted 83 percent of the contents. The black olive scale 
(Saissetia olese) was the only one identified. Plaht lice were found 
in 11 stomachs, but none were specifically identified, although 
some were of the woolly species. That these are a favorite food is 
shown by the quantity eaten. Five stomachs contained the follow- 
ing percentages: 94, 94, 84, 81, and 80. These creatures are so 
fragile that the process of digestion soon destroys their shape, and 
it is highly probable that small numbers were contained in many 
more stomachs but were not identified. 

Grasshoppers, although a favorite article of bird food, are entirely 
ignored by the downy woodpecker. This emphasizes the arboreal 
habits of this species, as most birds feed upon grasshoppers, when 
in season, in preference to their ordinary food. Flies al^o are prac- 
tically absent from the diet of the downy. A few miscellaneous 
insects and spiders, amounting in all to 3 percent, make up the 
remainder of the animal food. 

Vegetable food. — The vegetable part of the food may be arranged 
imder three heads — ^fruit, seeds, and miscellaneous items. Fruit 
was found in 14 stomachs, and amounts to 9 percent of the food. 
Cherries were identified in a few stomachs, and apples, or a similar 
fruit, in several more; but most of the remains were skins of small 
berries not further identified. Evidently this bird does little or no 
damage to fruit. Seeds amount to a little more than 7 percent, and 
are mostly those of poison oak, which the downy, in common with 
many other birds, aids in disseminating. Grain (oats) was found 
in 2 stomachs. The miscellaneous vegetable food, 7 percent, consists 
of mast, or acorn meat, a little cambium, and rubbish. 

Food of young, — A nest of young downies was watched for 12 one- 
hour periods during six days, and the number of feedings noted as 
follows : 



Date. 


Hours in 
forenoon. 


Number 

of 
feedings. 


TTours In 
afternoon. 


Number 

of 
feedings. 


June? 

Junes 

June9 

June 10 


9.16-10.16 
8.01- 9.01 
10.42-11.42 
9.17-10.17 
10.15-11.15 
10.37-11.37 


12 4.23-5.23 

10 ■ 1.13-2.13 
12 5.0O-6.00 
14 2.34-3.34 

11 4.49-5.49 
20 4.33-5.33 


13 
10 
10 
10 
15 
23 


June 11 


June 12 
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In the twelve hours durinoj which the birds were watched, the 
nestlings were fed 160 times, an average of 13 J times per hour; or 
each of the 4 was fed more than three times per hour. The nest 
was in a stub of a cherry tree in a mixed orchard, and apparently 
all the foraging was done in the immediate vicinity, as food was 
brought too often to have been carried any great distance; moreover, 
the parent birds were frequently seen searching the trees. Both 
parents took part in caring for the young, one often waiting patiently 
near by while the other fed the nestlings. At first the parent birds 
entered the nest chamber when they came with food, but later, as 
the nestlings grew larger, they remained outside, thrusting their heads 
in at the opening. The food nearly always appeared as a white mass 
in the beak, which led to the suspicion that the young were being fed 
with woolly aphids. The parent birds came from the direction of 
a number of apple trees which were badly infested with this pest, and 
the bark of the trees showed places from which the insects had been 
recently taken. Thus it was practically certain that aphids were 
being fed to the young woodpeckers. 

SUMMARY. 

From the foregoing account it is evident that the downy wood- 
pecker is of great value to the horticulturist. Its food consists 
largely of orchard pests, and its levies upon fruit are insignij5cant. 
The orchardist should note that the downy makes its nest in a cham- 
ber which it excavates in a partly rotten trunk or limb of moderate 
size, frequently of an apple tree. Where such wood occurs in or 
about the orchard, it should be left for the convenience of the wood- 
pecker and his successors, the wrens and titmice. By so simple a 
precaution as this the number of downies and of other useful birds 
that build in holes may be materially increased in an orchard and 
their services secured without cost at the very point where most 
needed. When trinuning dead limbs, it is necessary only to leave a 
few inches of the stub, which is not unsightly, and which answers 
all the purposes of the woodpecker. 

NUTTAIX WCK)DPECKER. 

(Dry abates niUtalli.) 

The Nuttall woodpecker is well distributed over California west 
of the Sierra Nevada, but is less abundant than the downy and not 
quite so domestic. It is rather more fond of big oaks and other 
forest trees than of the orchard, but is often found on fruit trees. 

The following analysis of its food is based upon the examination of 
the contents of 46 stomachs, taken in various parts of the State and 
in every month except May. The first division of the food into 
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animal and vegetable matter gives 78 percent of the former to 22 
percent of the latter, exactly the same as in the case of the hairy 
woodpecker. 

Animal food, — Of the animal food, beetles are the largest item, 
and amount to nearly 34 percent. They consist largely of larval 
Cerambycidae, or borers. While not so good a driller for insects as 
the hairy, the efforts of the Nuttall are not to be despised. It destroys 
a goodly number of wood-borers, but it eats more adult beetles of other 
famihes than do either of the species whose food has been discussed. 
A considerable number of small leaf beetles (ChrysomeUdae) are eaten 
by the Nuttall, and are probably taken from leaves. It eats also 
click beetles (Elateridse), darkling beetles (Tenebrionidae), and 
weevils (Rhyncophora), among which the genus Balaninus, that 
preys upon acorns and other nuts, was identified. A few predaceous 
ground beetles (Carabidee) were found. 

Ants do not appear to be a favorite food of this woodpecker, and 
they were eaten very irregularly. They constituted 36 percent of 
the food in June, 22 percent in September, and appear in small quan- 
tities in January and August, but are completely wanting in the other 
months. The average for the year is less than 6 percent. Other 
Hymenoptera form practically the same percentage, but nearly all 
were contained in a single stomach taken in December. 

Hemiptera (bugs), like ants, are taken very irregularly and occiir 
either in considerable quantities or not at all. In January they 
amount to 46 percent of the food of the month, in February to 28 
percent, in June to 10 percent, in July to 36 percent, but in the other 
months do not appear. The average for the year is 11 percent. They 
belong to several families, but no special pest is prominent. Scales 
were found in two stomachs and plant lice in one. Three stomachs 
contained remains of the box-elder bug, Leptocoris trivittatus, of 
which two stomachs contained between 30 and 40 specimens each. 
This bug is very abundant in some places at times, and injures the 
box-elder tree. It has also done some damage to fruit. 

Diptera (flies) were found only in the stomachs taken in June. 
They amounted to 12 percent for that month or 1 percent for the 
whole year. 

Caterpillars stand next to beetles in the quantity eaten by the 
Nuttall woodpecker. They amount to over 13 percent of the food, 
and, except in the three winter months, appear very regularly. 
Many of them are of the wood-boring kinds, but leaf-eaters also are 
present. Various other insects, insects' eggs, and a few spiders 
amount to 7 percent, and complete the animal food. 

Vegetable food. — Frujt amounts to 1 1 percent, or half of the vege- 
table food. Naturally most of it was taken during the summer and 
fall months, although the one stomach taken in December contained 
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35 percent of fruit pulp not further identified. The greater part of 
the fruit eaten is of wild species, of which the elder (Sambucus) is the 
favorite. Rubus fruits (raspberry or blackberry) were found in a 
few stomachs. Probably this bird will never do any serious harm by 
eating fruit. Seeds of poison oak, cambium, and mast (acorns) make 
up the other 11 percent of the vegetable food, and have no special 
economic interest, except that the scattering abroad of the seeds of 
poison oak is a nuisance. Taken as a whole, the vegetable food of 
the Nuttall is of little economic importance. 

SUMMARY. 

While the evidence at hand does not show that this bird feeds on 
any specific pest, yet it is doing good in preying upon noxious insects 
in general; moreover, it does not injure any product of husbandry. 
It should therefore be encouraged to pursue its good work. 

RED-BREASTED SAPSUCKER. 

{Sphyrajncus ruber.) 

While the red-breasted sapsucker inhabits most of California at 
some time of the year, it is generally absent from the valleys during 
the warmer months, usually retiring to the mountains and forest 
regions to breed. 

Of the 24 stomachs of this species received, nearly all were taken 
in fruit-growing sections, and represent only the months from Sep- 
tember to March inclusive. Statements based upon the examination 
of so little material can scarcely be considered final, but considerable 
knowledge may be gained of the kinds of food eaten, even if the 
relative quantities can not be determined. The food consists of 63 
percent of animal matter and 37 percent of vegetable. 

Animal food, — Seventy-five percent of the animal food consists of 
ants, and the average per month is 40 percent of the whole diet. Two 
stomachs taken in January contained an average of 49 percent each. 
One stomach collected in March held 84 percent, and one in September 
was completely filled with them. In other months the amounts were 
less. In respect to ant eating this sapsucker keeps up the reputation 
of the family. Other Hymenoptera aggregate only a Uttle more than 
7 percent, and all were found in stomachs taken from October to 
December inclusive. 

This bird, like its eastern relative, has the habit of removing patches 
of bark from certain Uve trees, usually willows, for the sake of cam- 
bium and of the sap wliich exudes; and it also eats the insects at- 
tracted by the sap, which are mostly bees, wasps, and ants; prob- 
ably this accounts for the large predominance of Hymenoptera in the 
sapsucker's diet. 
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Beetles amounted in January to 3.5 percent, in November to 1.4 
percent, in December to 0.7 percent, with none at all in the other 
months. The average for the whole year is only 0.8 percent. No 
larv8B of wood-borers were found, and apparently this bird never aids 
the hairy woodpecker in the good work of destroying these creatures. 
The species eaten were mostly small leaf beetles (ChrysomelideB), with 
a few weevils. 

Hemiptera (bugs) and Diptera (flies) were entirely wanting in the 
stomachs examined. Caterpillars were present in two stomachs, both 
taken in October. They amounted to 5 percent of the food of that 
month. One stomach taken in February was entirely filled by a large 
centipede. 

Vegetable food. — ^The vegetable part of the food of the red-breasted 
sapsucker falls naturally into three divisions — fruit, seeds, and other 
vegetable matter. As the bird is not present in the fruit-growing 
sections of the State when fruit is ripe, it can not make great inroads 
upon the orchard. Wliile fruit aggregates nearly 17 percent, it is 
mostly wild or of worthless varieties. Figs, whose seeds and pulp 
were found in one stomach, were the only cultivated kind identified. 
Several stomachs contained berries of the pepper tree (Schinus moUe), 
one contained cascara berries {Rhxmnus calif omicus) , and in several 
were unidentified seeds and pulp. Seeds amount to about 9 percent, 
and are those of the poison oak, with a few others. The miscellaneous 
item is made up almost entirely of cambium, or the inner bark of trees, 
and amounts to about 11 percent of the whole food. 

SUMMARY. 

It is evident that the red-breasted sapsucker falls far below some 
other members of its family in economic importance. It does not 
prey upon the worst pests of the orchard and forest, but on the other 
hand it does not feed on the products of the orchard or farm. It 
injures trees by tapping holes in the bark and by stripping it oflF in 
patches, for which reason this sapsucker may be considered more 
harmful than beneficial. 

CALIFORNIA WOODPECKER. 

i Melanerpes formicivorus bairdi.) 

The California woodpecker is distributed throughout a large part 
of the State, but is in the main confined to places where there is an 
abundance of large oaks — trees for which it appears to have a special 
liking and from which it derives much of its subsistence. Wherever 
it lives it is usually abundant and the most noticeable element of the 
bird fauna, attracting attention both by its loud cries and by its con- 
spicuous flight. It is one of the few woodpeckers whose food is more 
lai^ely vegetable than animal. 
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. Of all the woodpeckers the California has made most impression on 
nonscientific observers, owing to its pecuUar habit of drilling holes 
into the trunks and branches of dead trees or into the bark of Uving 
ones, in each of which it stores an acom. Wherever the bird is abun- 
dant every dead trunk or large branch is punctured with holes, fre- 
quently less than an inch apart. So zealous is it in this work that 
when trees are not available it often drills holes in cornices, church 
spires, telegraph and telephone poles, and fence posts. The wood- 
pecker does not get the benefit of all its hoarded acorns by any 
means, 'for jays, rats, mice, and squirrels have learned where they can 
obtain food in winter, and are not backward in helping themselves 
to the woodpecker's stores. As this robbery of his larder is resented 
by the owner, it leads to endless quarrels. 

For the laboratory investigation of the food of the California wood- 
pecker 75 stomachs were available. They were taken in every month 
except February, April, and May, the greater number in June and July, 
when the bird's chances to do mischief are greatest. The food con- 
sists of 22.43 percent of animal matter to 77.57 percent of vegetable. 
This is the highest percentage of vegetable matter yet found in the 
stomach of any woodpecker, though the red-bellied (Centums caro^ 
linus) comes very close to it. 

Animal food. — Beetles constitute the smallest item of the animal 
food. They amount to less than 3 percent, and are distributed among 
several families. The only month in which they are at all prominent 
is "July, when they reach nearly 15 percent. No wood-boring larvae 
were found. This would seem to indicate that the bird uses its 
chisel-shaped bill solely for the purpose of boring holes in which to 
store acorns, instead of excavating for insects. 

Ants amount to 8.21 percent of the food. In one stomach taken 
in March they constitute 50 percent of the contents, but in no other 
do they reach 1 1 percent. The specific name of this bird, formidvorus, 
ant-eating, is not well chosen, for ants do not form a large part 
of its diet as compared with several other woodpeckers. Other 
Hymenoptera amount to 6.88 percent. More than half of these were 
in stomachs taken in August, when they aggregate 33 percent. 

A few bugs, flies, and grasshoppers, with fragments of caterpillars, 
make up the remainder of the animal food, 4.52 percent. One stom- 
ach contained a few black olive scales. 

Vegetable food. — Grain, fruit, and mast constitute nearly the whole 
of the vegetable food. One stomach taken in January contained 
nothing but com, and another in December contained a few corn 
hulls. This is the whole of the grain record, and is of no economic 
interest. The average for the year but slightly exceeds 1 percent. 
Fruit amounts to a little more than 24 percent, and was found in nearly 
every month in which stomachs were taken. , Most of it was evidently 
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the pulp of the larger cultivated varieties, though that in the stomachs 
taken in winter could have had no economic value. Seeds of the 
elderberry (Samhucus) were found in two stomachs. The largest 
amounts of fruit were eaten in August and September, when they 
reached 59.34 and 54 percent, respectively. While this is a high per- 
centage of fruit, it is not beUeved that the bird does any sensible 
damage in the orchard, since it is not numerous enough and does not 
usually frequent cultivated ground. No complaints of such damage 
have yet been heard. 

The principal item of food of the California woodpecker is acorns. 
Acorns form 62.45 percent of the yearns food, and were found in every 
month when stomachs were taken except August ; as only three were 
collected in that month, the record is not very reliable. In Novem- 
ber, when 12 stomachs were taken, mast amounted to nearly 93.58 
percent of the average contents. In 12 stomachs collected in June, 
when fruit and insects are abundant, it averaged 79.25 percent. In 
July it fell to 29.47 percent, the deficiency of acorns being made up 
by animal food, which attains the highest percentage in that month. 
The question has been raised whether the woodpecker stores acorns 
for the sake of the meat, or for the grubs that frequently develop 
therein. Stomach examination shows that, while the substance of 
the acorn is eaten freely whenever obtainable, larvse are almost 
entirely wanting. It is therefore the nuts themselves that the 
woodpecker stores for food. From an economic point of view little 
objection to this acorn-eating habit can be raised. The acorn crop 
is usually superabundant, and in most cases can not be put to better 
use than to tide the woodpeckers over the winter until insects become 
plentiful. 

SUMMARY. 

From the foregoing discussion of the food of the CaUfomia wood- 
pecker it is obvious that the bird's food does not possess high eco- 
nomic value. On the other hand the bird can not be charged with 
the destruction of useful insects or of any product of husbandry. 
While it eats some fruit, it does not habitually infest orchards, and 
is seldom numerous enough to be a serious nuisance. The few insects 
it eats are nearly all harmful. 

The trees used by the bird for storehouses are usually dead or partly 
so, and in Uving trees the punctures do not go through the bark, so that 
no harm is done. When holes are drilled in buildings, fences, or tele- 
graph poles, the injury is real, but on the whole the damage done in 
this way is not extensive. 

When the beneficial and injurious habits of the bird are carefully 
weighed, the balance is decidedly in the bird's favor; and from the 
esthetic standpoint few birds are more interesting and beautiful. 
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RED-SHAFTED FLICKER. 

{Colaptes cafer collaris.) 

In food habits the flickers of California do not differ essentially 
from their eastern relatives. They are usually abundant wherever 
there are trees, and are frequenters of orchards, though they usually 
choose higher trees for nesting sites. They are among the most ter- 
restrial of the woodpeckers, and obtain a large part of their food on 
the ground. 

For the investigation of the flicker's food 118 stomachs, taken in 
all months except January and May, were available. In these 
stomachs animal food amounts to 64 percent and vegetable to 46 
percent. 

Animal food, — Beetles, in either adult or larval form, do not appear 
to be favorite food with the flicker. They amount to 3 percent of 
its diet, and are apparently eaten to a small extent in every month. 
In August they amount to 8 percent, in November to 7, and in all 
other months the percentage is small. They belong to 6 families, 
all harmful except the predaceous ground beetles (Carabidffi). These 
occurred in 33 stomachs, but the percentage in each case was small, 
and they seem to be taken only incidentally. Weevils were found in 
4 stomachs, click beetles in one, darkling beetles in 6, rove beetles in 
3, and Notoxus alamedse in one. 

Ants constitute the largest item of the flicker's food, and are eaten 
in every month. They are the object of the bird's search on the 
ground and in rotten logs and stumps. The average for the year is 
45 percent, the same as was found in 230 stomachs of the eastern 
flicker. The stomach and crop of one individual of the eastern form 
taken in Texas was filled with over 6,000 small black ants (Crerruisto- 
gaster). Each of several California stomachs held more than 1,000 
of these insects, and others but few less. In 10 stomachs taken in 
June the average percentage of ants was 76; in 10 taken in July, it 
was 87 percent. November was the month of least consumption, 
when the average of 34 stomachs was 7 percent. Of the 118 stom- 
achs, 78, or 66 percent of the whole, contained ants, and 14 held 
nothing else, except a little rubbish in three, and in one a few seeds of 
filaree (Erodium). Inasmuch as certain ants in California, in the 
latter part of summer, make a business of harvesting seeds, probably 
this particular woodpecker had picked up a few ants that were thus 
employed. Hymenoptera other than ants are eaten by the flicker 
only occasionally, and average less than 1 percent of the yearly food. 

Miscellaneous insects amount to nearly 6 percent. They consist 
of common crickets, wood crickets, mole crickets, caterpillars, white 
ants {Termes), spiders, and sow bugs (Omacus). All of these suggest 



Digitized by 



Google 



26 BIBDS OF CALIFOBNIA AFFECTING FBTJIT INDUSTBY. 

decaying logs and stumps, where the Sicker obtains a large share of 
its food. 

The following insects and crustaceans were identified in the food of 
the flicker: 

COLBOPTERA. 

Amara irmgnis. Calalhus ruficollia, 

Anisodactylus dilat€Utu, Platynus maculioollis, 

Aniaodactylus piceus, Bcarpahu sp. 

HTVENOFTfRA. 

Formica neorufibarbis. Messor andrei. 

Cremastogaster lineata, Soltnoptis geminata, 

LasiiLS sp. Prenolepis imparis. 

CRUSTACEA. 

Porcellio scahra, Oniscus sp. 

Vegetable food. — The vegetable food of the flicker includes many 
items. They may, however, be grouped under four heads : Mast, grainy 
fruit, and other vegetable food. Mast forms 10 percent of the food. 
It is taken fairly regularly, but in the greatest quantity in winter. It 
was contained in 15 stomachs, 1 holding nothing else. In one case 
it was English walnut, but in all others it appeared to be the meat 
of acorns. December showed the maximum amount, 40 percent. 
Grain was found only in stomachs taken in August, October, and 
November, the highest percentage being in August, about 17 percent. 
The total for the year was only 4 percent. It was all contained in 16 
stomachs, and consisted of com in 14 cases, barley in 1, and oats 
in 1. A stomach taken in November was entirely filled with com. 
It IS not likely, however, that the flicker ever does serious damage to 
com or any other grain. The examinations do not indicate any 
great fondness for this food, and observation has never shown that the 
bird makes a practice of visiting grain fields. 

Fruit was found in 39 stomachs, in 26 of which it was thought to 
be of cultivated varieties, but in the other 13 it was wild. Apples, 
cherries, grapes, prunes, and probably pears were the domestic fruits 
identified. One stomach was entirely filled with apple pulp and 
another practically so. Grapes are apparently the favorites. The 
wild varieties of fruit identified were pepper berries, elderberries, 
and gooseberries. Fruit pulp that could not be further determined 
was found in several stomachs and was classified as domestic, although 
it may have been wild. The aggregate of fruit for the year is 15 per- 
cent. While no complaints have been lodged against the flicker for 
depredations upon fruit, evidently it can do serious damage where it 
is abundant. It enjoys living in orchards or their immediate vicinity, 
and, as the stomachs show, does not hesitate to sample their prod- 
ucts, but it eats most of its fruit in the latter part of the season, after 
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cherries, apricots, peaches, and prunes have been gathered. Septem- 
ber is the month of greatest consumption, 48 percent. Fruit is taken 
quite regularly during the rest of the year; but only 6 percent was 
eaten in June, the month of cherries, and 7 percent in July, the month 
when apricots are at their best, and none in August, the month of 
peaches and prunes. The damage done to fruit by the flicker probably 
consists in spoiUng a few choice specimens, rather than in extensive 
destruction of the crop. 

Various other substances make up the remaining vegetable food of 
the flicker, 17 per cent. Of these the most conspicuous is the seed of 
poison oak (Rhus diversUoha) , These noxious seeds were found in 41 
stomachs, and 1 was entirely filled with them. Very few are eaten 
in June and July, but they form an important article of diet through 
the fall and winter. The month of greatest' consumption is October, 
when they constitute 40 per cent of the total food. The consump- 
tion of these seeds would be a decided benefit to man if they were 
ground up and destroyed in the stomachs. Unfortunately they are 
either regurgitated or pass through the intestinal tract uninjured and 
ready to germinate. The action of the stomach simply removes the 
outer covering, a white, wax-like substance, which is probably very 
nutritious, and is evidently relished by many birds. Birds are prob- 
ably the most active agents in the dissemination of these noxious 
shrubs. On the other hand, these seeds, which are wonderfully 
abundant, afford food for thousands of birds during the winter, when 
other food is hard to obtain, and thus enable the birds to tide over the 
cold season to do their good work of destroying insects the next 
summer. Seeds of a nonpoisonous Rhus, some weed seeds, and a 
little rubbish were found in a few stomachs. 

The flicker of California, and probably of the west coast in general, 
has one habit not observed in the eastern species. The mild climate 
and abundant food supply render migration unnecessary, but, like 
many other birds that nest in holes in trees, it likes shelter during the 
winter nights. As trees in which cavities can be made are not numer- 
ous enough, it pecks holes in buildings, as bams, schoolhouses, and 
churches. It often happens that the hole leads into the interior of 
the building and so proves useless to the bird, and it makes another and 
another till it hits the right place — in the cornice, for instance. Usu- 
ally several holes are made before suitable shelter is found, and the 
consequent disfigurement and damage are sometimes serious. 

SUMMARY. 

In summing up the food of this flicker, two points are important — 
the destruction of ants and the eating and consequent scattering of 
the seeds of poison oak. The destruction of ants is a benefit, but it 
does not appeal to the horticulturist and farmer as does the destruc- 
tion of well-known pests. While people are often annoyed by ants. 
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they seldom suffer much damage by them. However, though ants 
do not destroy fruit or other crops to any great extent, they aid 
and abet other insects which do considerable harm. This is partic- 
ularly true in regard to plant Uce, which are housed, protected, and 
generally cared for by ants. Ants also continue the destructive work 
in timber begun by beetle larvae imtil the wood is rendered worthless. 
The other insects eaten by the flicker are all more or less harmful, 
except a few useful ground beetles (Carabidae). Most of the vegeta- 
ble food is neutral; the amount of fruit and grain destroyed is not 
suflScient to constitute serious injury, but the scattering broadcast 
of the seeds of poison oak is harmful. As on the whole the flicker 
does more good than harm, it should be protected and encouraged. 

OTHER WOODPECKERS. 

Several other species of woodpeckers inhabit the State of California 
but, excepting the Lewis woodpecker, they are neither so numerous 
nor so generally distributed as those already treated. Their food 
consists in the main of the same elements, although the proportions 
vary with the species. The Lewis woodpecker (Asyndesmus lewisi) 
is perhaps the most important of these species, but since only 23 of 
its stomachs are available for examination, a definite statement of 
its food during the year can not yet be made. It appears to eat 
rather more vegetable than animal food, and in fall and winter eats 
large quantities of acorns. In the selection of its animal food it 
resembles the flicker in showing a decided taste for ants and other 
Hymenoptera. 

Dr. C. Hart Merriam contributes the following note on this species: 

The Lewis woodpecker is one of the commonest and most widely distributed wood- 
peckers of California, in these respecte coming next after the California woodpecker 
( Melanerpes/ormicivorus bairdi) . But owing to its habit of breeding at higher altitudes 
it is less often seen in the lower and more highly cultivated parte of the State, except 
during migration. It breeds mainly in the Ponderosa pine foreste of the mountains 
(Transition zone), whence, usually in early September, it descends into the blue oak 
and Digger pine belt of the foothills to spend the winter. 

Like the California woodpecker, it is a skillful flycatcher, pursuing and capturing 
insecte in mid-air. But in fall and winter ite principal food is acorns, of which it eate 
surprising quantities. At this season is is usually seen in small flocks of from 6 to 20 
birds, each carrying a large acorn in ite bill. 

These woodpeckers are very fond of ripening apples, and in early September descend 
in flocks upon the orchards, particularly those of the higher foothills, and in certain 
cases, if let alone, destroy practically all the fruit. I have heard of their depredations 
in various parte of the State and have personally seen the birds, in early September, 
circling about the orchards and diving down into the apple trees between Round 
Mountain and Montgomery Creek, and in Fall River Valley, Shasta County, and in 
Scott Valley, and the upper canyon of Klamath River near Beswick, in Siskiyou 
County. At the latter place they are so destructive that during the ripening of the 
fruit gunners employed to shoot them frequently kill 25 in a day, and in early Sep- 
tember, 1907, I was told that as many as 50 had been killed in one day. 
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While, as stated above, our investigations have not proceeded far 
enough to enable a final statement to be made regarding this wood- 
pecker's economic status, enough is known to justify the belief that 
the bird, by its destruction of insects the year round, is much more 
beneficial than injurious, despite its occasional depredations on 
apples and other fruit. 

The sapsuckers of the genus Sphyrapicus have been accused of 
doing much harm by boring into fruit and other trees for sap, and 
while the charge is well founded the injury is largely counterbalanced 
by the bird's destruction of insects. The sapsuckers are not numer- 
ous enough, however, to be reckoned an important factor either way. 

FLYCATCHEB FAMILY. 

(Tyrannidce.) 

Among our useful birds the flycatchers (Tyrannidse) take high rank. 
As is well known their principal food consists of insects captured in 
mid-air. If the name flycatcher implied that these birds subsisted 
largely upon flies (Diptera), it would be a misnomer, for nearly all the 
species eat far more Hymenoptera than Diptera. In fact wasp- 
catcher would be much more appropriate. The name, however, is 
intended to suggest the idea that the birds are flying when they catch 
their prey. The capture of food in this way implies that the species 
are strong, rapid flyers, and capable of making quick turns in the air. 
In addition to flying insects, the flycatchers eat spiders and other 
wingless forms and some vegetable food which they pick up from the 
ground or snatch from trees. The animal food of the 6 species 
discussed in the following pages averages 90 percent of their diet. 

Several flycatchers in the eastern part of the country are quite 
domestic in their habits and frequent orchards and gardens, and some 
species nest about buildings. In CaUfomia some of the correspond- 
ing species have not yet become so accustomed to the presence of 
man and his works, but they are learning rapidly. The black phoebe 
is perhaps as familiar there as is the common phoebe in the East; but 
the kingbird of CaUfomia has not fully decided that the orchard is a 
safe and altogether desirable place for nesting purposes. Sixteen spe- 
cies and subspecies of flycatchers have been found within the limits 
of this State. Six of them are numerous enough to be of economic 
importance. 

ASH-THROATED FLYCATCHER. 

{Mj/iarchus cinerascens.) 

The ash-throated flycatcher is a summer resident of the lower and 
warmer parts of the State. Its habit of nesting in cavities perhaps 
causes it to seek the vicinity of farm buildings, where such accommo- 
dations are numerous. It builds in hollow trees also, which may often 
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be found in the older orchards. The eastern species (M, crinitus), 
which nests in hollow trees, habitually places the shed skin of a snake 
in the walls of its nest. The reason for this is not plain, but the writer 
has never seen or heard of a nest in which the snake skin was lacking. 
The ash-throat occasionally does the same thing, but apparently does 
not consider the snake skin indispensable. Though an orchard bird, 
it seldom eats any cultivated fruit, but confines its diet largely to 
insects, most of which are either injurious or neutral. 

In the following investigation of the ash-throat, 80 stomachs were 
used, collected from April to December inclusive, but only one in 
each month after July. Animal food amounts to* 92 percent and veg- 
etable to 8 percent for the season. Stomachs taken in April, May, 
August, October, and November contained no vegetable food what- 
ever. The one stomach taken in September held 44 percent of elder- 
berries, which is exceptional. A greater number of stomachs in this 
month would probably have reduced this percentage considerably. 

Animalfood, — Of the animal food, beetles, almost entirely of harm- 
ful species, amount to 5 percent. The two families most prominent 
in the food are the longicoms (Cerambycidae) and the metallic wood- 
borers (Buprestidae), which are the very ones whose larvae are so 
extensively eaten by woodpeckers. Next to these were the click 
beetles (Elateridae), that bore into various plants and do much dam- 
age, and a few weevils or snout beetles (Rhynchophora). A ground 
beetle (Carabidse) was found in one stomach, and a ladybird (Coc- 
cinellidae) in another, these being the only useful beetles taken. 

Bees, wasps, and a few ants (Hymenoptera) amount to 27 percent. 
They are eaten regularly in every month when the bird is on its sum- 
mer range. Five stomachs were taken in the vicinity of an apiary, 
but not one of them contained a trace of a honey bee, though one 
bird had eaten 24 percent of robber flies (AsiUdae), which have been 
known to prey upon bees. 

Bugs (Hemiptera) aggregate about 20 percent of the food of the 
ash-throat, which is the largest showing for that order of insects yet 
found in the food of any flycatcher. They were all eaten in the 
months from May to August inclusive, and form a good percentage 
in each of those months. They belong to the families of stinkbugs' 
(Pentatomidae), shield bugs (Scutelleridae), leafhoppers (Jassidae), 
jumping plant lice (Psyllidae), common plant lice (Aphididae), tree 
hoppers (Membracidae), cicadas (Cicadidae), and assassin bugs (Redu- 
viidae). The last is a family of predaceous insects which are useful, 
as they destroy some harmful insects, but all the others are injurious, 
and some are pests. While many of these are taken upon the wing, 
probably some are picked from plants. One bird was seen on a mus- 
tard plant feeding upon the plant lice, which completely infested the 



Digitized by 



Google 



FLYCATCHEB FAMILY. 



31 



plant. One stomach was entirely filled with tree hoppers and two 
with cicadas. 

Flies (Diptera) amount to about 14 percent and were eaten in nearly 
every month. Robber flies were identified in two stomachs, one of 
which has already been referred to. Most of the others were of the 
family of the common house fly (Muscidae). 

Caterpillars were found in 20 stomachs and moths in 7. Together 
they amount to 19 percent of the food. This shows that caterpillars 
are a favorite article of food with this bird, and proves that it does 
not take all its food on the wing. While no stomach was entirely 
filled with caterpillars, one contained nothing but moths. 

Grasshoppers formed about 5 percent of the food, and were mostly 
taken in May, June, and July. One stomach contained nothing else. 
As they do not often come within reach of flycatchers, these insects 
must be especially sought for. 

Various other insects and spiders amount to a little more than 3 
percent. Among these the two most prominent were dragonflies and 
Raphidia. These last are small insects with remarkably long necks, 
and as they prey upon other insects and are said to feed upon the 
larvae of the codling^moth, their destruction by birds is to be deplored. 
Spiders are eaten by the ash-throat quite regularly, but not exten- 
sively. Apparently, most birds take spiders when found, but do not 
seek for them. 

Vegetablefood, — Vegetable food was found in 9 stomachs. Of these, 
5 contained remains of elderberries; 2, bits of other small fruit; and- 
2, skins which might have been those of cultivated varieties. The 
total for the year ig 8 percent. 

Feeding of young, — Besides the examination of stomachs of the 
ash-throated flycatcher, observations were made upon the feeding of 
a nest of young situated in the cornice of an abandoned ranch house. 
The nest contained four young about a week old when first discovered. 
The number of feedings and times of observations are given in the 
following table: 



Date. 


Hours In 
forenoon. 


Number 
of feed- 
ings. 


Hours in 
afternoon. 


Number 
of feed- 
ings. 


June 18 




12.59-1.59 
2.07-3.07 
2. 13-3. 13 
5.5(V-6.28 
(half-hour.) 


9 
9 
18 
6 


June 22 


10.4^11.48 


14 


June 26 


Do 




June 27 


5. 1*- 6. 15 
11.27-12.27 
6. 2ft- b. 2ii 


28 
9 
16 


Do 


4.47-5.47 


9 


June 28 
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In all, the nest was observed for eight and one-half hours and 1 1 Q 
feedings were noted, or an average of 14 feedings per hour. Botlx 
parent birds took part in the feeding until the female was unfortu- 
nately killed after the first hour of feeding on the morning of June 27- 
It will be noted that during this early hour more feedings were ob- 
served than at any other, and that at practically the same hour the 
next morning, June 28, the male bird alone was able to feed only 16 
times. However, the young did well, and left the nest that afternoon. 
As the day was about fourteen hours long when the above notes were 
taken, each of the young birds must have been fed about 49 time^ 
every day, or 196 insects in all. It is safe to say that the parents 
would eat enough more to bring the total up to 250. Several nests 
of this bird in an orchard would make quite a difference in the num- 
ber of insects surviving to propagate the next year's supply. 

SUMMARY. 

From the foregoing it is evident that the ash-throat attacks no 
product of husbandry, but keeps up an incessant war upon insects. 
Of these it devours a vast number in the course of the year, mostly 
harmful species. This bird likes to reside in the vicinity of houses, 
gardens, and orchards. Let it be encouraged by all means. 

ARKANSAS KINGBIRD. 

( Tyrannus verticalis.) 

The Arkansas kingbird (PI. II) inhabits the lower and warmer part 
of the State, mainly as a summer resident. It is. not so domestic as 
its eastern relative, the common kingbird, and seems to prefer the 
hill country, with scattering oaks, rather than the orchard or the 
vicinity of towns or ranch buildings. 

For the investigation of the kingbird's food 78 stomachs were 
available. Most of them were taken from March to July inclusive, 
but a few in September, October, and December. The bird's yearly 
food is made up of 87 percent of animal matter to 13 percent of 
vegetable. 

Animal food, — The animal food is composed of insects and a few 
bones of a batrachian (tree frog or salamander). Both the eastern 
and western kingbirds have been accused of destroying honey bees 
(Apis meUifera) to a harmful extent. It is said that the birds linger 
about the hives and snap up the bees as they return home laden with 
honey. Remains of honey bees were searched for with special care, 
and were found to constitute 5 percent of the food. Thirty-one 
individuals were discovered in 5 stomachs. Of these, 29 were drones, 
or males, and 2 were workers. In 3 stomachs containing males there 
was no other food, and when it is borne in mind that there are thou- 
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sands .of worker bees to one drone, it- appears that the latter must be 
carefully selected. As a rule, the destruction of drones is not an 
injury to the colony, and often is a positive benefit. The food of the 
eastern kingbird shows practically the same ratio between drones and 
workers. Hymenoptera other than honey bees amount to 38 percent, 
and include wild bees, wasps, and ants, with a few parasitic species. 
The latter are very useful insects, and their destruction is an injury, 
but fortunately the kingbird is not especially fond of them. 
The late Walter Bryant, of Santa Rosa, Calif., says: , 

Mr. A. Barnett, of San Diego County, had 300 swarms of bees, which attracted the 
flycatchers to such an extent that he made some investigations to ascertain to what 
extent they might be damaging the bee industry. 

Over 100 flycatchers were dissected, principally Arkansas flycatchers and phoebes 
(Black and Say's?). In all of the Arkansas flycatchers drones were found, but no 
working bees, although in many cases the birds were gorged. In most of the phoebes 
drone bees were found; the only exception was that of a phoebe (Say's?) in which a 
bee's sting was found in the base of the tongue. 

The birds were all shot about apiaries and were seen darting upon and catching the 
bee8.« 

Such testimony is sufficient to clear these flycatchers of the sus- 
picion that they interfere with the bee industry. 

Beetles of various families form about 14 percent of the food. 
They are all harmful species except a few predaceous ground beetles 
and ladybird beetles. They were taken very regularly through the 
montlis, and appear to be a favorite food. 

Orthoptera — grasshoppers and crickets^amount to 20 percent. 
They were taken pretty regularly through all the months. Even 
the 3 stomachs secured in December show an average of 44 percent. 
Probably few of these were caught on the wing, and their abundance 
in the food indicates that this bird, like many others, forsakes its 
usual style of feeding and goes to the ground to catch grasshoppers 
whenever .they are numerous. Two stomachs were entirely filled 
with these insects, and in several others they amounted to over 90 
percent of the contents. 

Miscellaneous insects, consisting of caterpillars and moths, a few 
bugs, flies, and a dragonfly, constituted 10 percent. Several stomachs 
contained a number of moths, and one was entirely filled with them. 
Not many birds eat these insects extensively in the adult form, while 
the larvae (caterpillars) are a prominent feature of the diet of most 
insectivorous birds. Besides insects, bones of some batrachian, 
probably a tree frog, were found in three stomachs and an eggshell in 
one. They amount to only a trifling percentage. Frogs or sala- 
manders seem queer food for a flycatcher, but their bones ha\;e been 

oZoe, IV, pp. 57-58, 1893. 
38301— Bull. 34—10 ^3 
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found in the stomachs of several species of tree-haunting insectivorous 
birds. 

The following is a list of insects identified in the stomach of the 
Arkansas kingbird : 

COLEOPTERA. 

Platynus sp. Epicauta ep. 

A phodius fimetarius. Hydaticus stagnalis . 

Amphicoma wrnna, * Agabus ep. 

Cremastochilus sp. Silpha ramosa. 

Geotrv.p€8 sp. Staphylinus luteipes, 

Megapenthes turbulentus. Balaninus sp. 

HTMENOPTERA. 

Apis mellifera. Andrena sp. 

Prosopis affinis Cry plus sp. 

Habropoda sp. Ophion bilineata. 
Melissodes sp. 

HEMIPTERA. 

Euschistus serrms. Calocoris rapidug. 

Nezara sp. Eurygaster altematus. 

Podiau8 modestus. 

Vegetable food. — The vegetable food of the Arkansas kingbird 
amounts to about 13 percent, and consists mostly of fruit. It was 
all contained in 15 stomachs, of which 10 held elderberries {Sam- 
hucus) and 5 various small berries not positively identified. One 
also contained an olive, the only cultivated fruit found. A few 
seeds also were noted. 

SUMMARY. 

In a summary of the economic significance of the food of this king- 
bird it should be noted that the bird must be judged by its destruc- 
tion of insects, for, since it does not eat any product of cultivation 
to an appreciable extent, its vegetable food can be disregarded. 
The offense of eating honey bees, so long laid at this bird's door, is 
practically disproved, for the more or less useless drones eaten far 
outnumber the useful workers. The injury the kingbird does, if 
any, is by eating predaceous beetles and parasitic H3nnenoptera, 
but it takes these in such small numbers as to leave no reasonable 
doubt that the bird is one of our most useful species. 

CASSIN KINGBIRD. 

One other species of Tyrannus (T. vociferans), commonly known as 
the Cassin kingbird, occurs in the southern half of the State, where 
it frequents orchards and ranches. It is less abundant than the 
Arkarfsas kingbird, but has similar habits, and an examination oi 
several stomachs shows that the food of the two speciea is practically 
the s^m^r 
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SAY PHOEBE. 

(Sayomis saya.) 

While the Say phoebe inhabits California throughout the year, it 
is locally wanting in sunimer in many places west of the Sierra. In 
the fruit-growing regions visited, the writer met with only one indi- 
vidual during the spring and summer months, but these phoebes 
became fairly numerous in September, and increased in numbers as . 
the season advanced. The investigation of their food was based 
upon the examination of 86 stomachs, taken in every month from 
September to March inclusive, and 2 taken in June. This bird was 
shown to be one of the most exclusively insectivorous of the family, 
although no stomachs were available for the months when insects 
were most numerous. The food consists of 98 percent of animal 
matter an(f 2 percent of vegetable. 

Animal food, — As a number of predaceous ground beetles (Carab- 
idse) were in these stomachs, a separate account was kept of them. 
They amount to somewhat over 6 percent, and are pretty evenly dis- 
tributed through the months, except February, in which 25 percent 
were eaten. These were in one stomach, which they half filled, and 
as only 2 stomachs were taken in that month, the percentage was 
probably made too great. It seems impossible that all these beetles, 
which are rather averse to flying, could have been caught on the wing, 
especially since none were taken in the warmer months, when they 
are most active. In the other beetle food, which amounts to 10 
percent, a few ladybirds (CoccineUidae) were found. These and the 
ground beetles must be recorded against the bird, but the fault is not 
serious. The remainder of the beetles were all of injurious or neutral 
species. 

Hymenoptera, including quite a niunber of ants, amount to 36 
percent, and were contained in 69 stomachs, or over 78 percent of 
the whole. This illustrates the statement that these birds are wasp- 
catchers rather than flycatchers. A few parasitic species were 
among the rest. Bugs, as is so often the case, were eaten quite 
regularly, but in rather small quantities. They amount to about 5 
percent of the food, and belong to the following families: Stinkbugs 
(Pentatomidae), the squash-bug family (Coreidae), leaf bugs (Cap- 
sidag), negro bugs (Corimelaenidae), leafhoppers (Jassidae), tree hop- 
pers (Membracidae), and assassin bugs (Reduviidae). These last are 
reckoned as useful insects, but they were identified in only one 
stomach. 

Flies (Diptera) aggregate 10 percent of the food, and were eaten 
mostly in the months of January, March, and November; but proba- 
bly this is accidental and would not hold true with a greater number 
of stomachs. The only family identified was that of the common 
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house fly (Muscidse). One stomach was entirely filled with them. 
Moths and caterpillars (Ijepidoptera) appeared in 27 stomachs, and 
amount to something more than 10 percent of the food. Moths were 
found in 15 stomachs and caterpillars in 12. This is contrary to the 
usual rule that in this order of insects the larvae are eaten by birds 
much more freely than are the adults. 

Grasshoppers and crickets (Orthoptera) are eaten by the Say 
phoebe to the extent of 14 percent, which is the highest record of 
any flycatcher except the Arkansas kingbird. These, taken in con- 
nection with the ground beetles, ants, and caterpillars, indicate a 
somewhat terrestrial habit of feeding. Nearly 40 percent of the 
grasshoppers consumed were taken in September, after which they 
steadily decreased in quantity. One stomach was entirely filled with 
them. 

Miscellaneous insects, spiders, and a few other creatu^ make up 
the rest of the animal food, about 8 percent. Of these, spiders were 
found in 10 stomachs, dragonflies in 5, sowbugs (Oniscn^) in 1, and 
another unidentified crustacean in 1. 

Vegetable food. — The vegetable food of the Say phoebe amounts to 
2 percent, and is made up of a little fruit, a few seeds, and some 
rubbish. One seed and a stem of a fig were the only indications of 
cultivated fruit. Remains of elderberries were noted in 3 stomachs, 
seeds in 4, pulp of a large seed or nut in 1, and rubbislf in 4. 

SUMMARY. 

The economic relations of the Say phoebe depend wholly upon its 
animal food, for it eats practically no vegetable matter of any inter- 
est to man. That it takes a few useful insects can not be denied, 
but the stomachs' contents show that they are far outnumbered by 
harmful species, and the balance is clearly in favor of the bird. 

BLACK PHOEBE. 

{Sayomis nigricans.) 

The black phoebe inhabits the lower valleys of California, and in 
most parts can be found throughout the year. For a nest site it 
selects the wall of a canyon, a shed, the overhanging eaves of a bam, 
or, better still, a bridge. It has a pronounced preference for the vicin- 
ity of water. Even a watering trough by the roadside usually has 
its attendant phoebe. 

While camping beside a stream in California, the writer observed 
the feeding habits of the black phoebe. The nesting season was 
over, and apparently the birds had nothing to do but capture food. 
This they appeared to be doing all the time. In the morning, at 
the first glimmer of daylight, a phoebe could always be seen flitting 
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from rock to rock, and probably it caught an insect on each flight. 
This activity was kept up all day. Even after supper, when it was 
so dark that notes had to be written by the aid of the camp fire, the 
phoebes were still hunting insects. 

Observations like these convince any reasoning person that the 
number of insects destroyed in a year by this species is something 
enormous, and the examination of stomachs confirms field observa- 
tions. This bird eats a higher percentage of insects than any fly- 
catcher yet studied except the western wood pewee. For the study 
of this phoebe's food 333 stomachs were available, collected in every 
month in the year and from various parts of the State. They show 
99.39 percent of animal matter to 0.61 percent of vegetable. 

Anirrud food, — In examining the food contained in the stomachs of 
the black phoebes, account was kept of the beetles that are generally 
supposed to be useful, namely, the ground beetles (Carabidse), the 
ladybirds (Coccinellidse), and the tiger beetles (Cicindelidae). It was 
found that these beetles were eaten pretty regularly throughout the 
year; in fact, there is no month which does not show a certain per- 
centage of them. The average for the year, however, is only 2.82, 
or practically 3 percent, not a heavy tax on the useful beetles. Other 
beetles, all more or less harmful, amount to 10 percent. They were 
eaten in every month, and though the quantity varies to some extent, 
the variation appears to be accidental. 

Hymenoptera amount to over 35 percent of the yearly food. They 
were found in 252 out of the 333 stomachs, and in 11 there was no 
other food. They are eaten throughout the year. March is the 
month of least consumption, with only 1 percent, while August shows 
the maximum, nearly 60 percent. A few ants and several parasitic 
species are eaten, but the great bulk of this item is made up of wild 
bees and wasps. Not a trace of a honey bee was found in any stomach. 

Hemiptera of several families were eaten to the extent of about 7 
percent. They were pretty uniformly distributed through the food 
of the year, except that none were taken in May, which, however, is 
probably accidental. Four of these families are aquatic, which partly 
explains why the bird is so fond of the vicinity of water. The Redu- 
viidfiB are insectivorous, and therefore useful. They were found in 
but one stomach. The other families are vegetable feeders; all of 
them likely to be harmful, and most of them pests. The plant lice 
found in the food are rather unexpected, but, as already noted, fly- 
catchers do not take all their food on the wing. 

Flies (Diptera) were eaten by the black phoebe to the extent of 
over 28 percent. They appear in every month, and range from 3 
percent in August to 64 percent in April. They were found in 127 
stomachs, 10 of which contained nothing else. The house-fly family 
(Muscidfie), the crane flies (Tipulidse), robber flies (Asilidae), and one 
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horsefly (Tabanidae) were the only ones identified. Grasshoppers and 
(crickets are not extensively eaten by the phoebe. They amount to 
about 2i percent for the year, being eaten rather irregularly; five 
months show none at all. The greatest consumption was in April, 
nearly 8 percent. 

Moths and caterpillars are eaten to the extent of 8 percent. They 
were foimd in 72 stomachs — moths in 38, caterpillars in 32, and both 
in 2. A few unidentified insects and several miscellaneous ones, 
principally dragonflies, with some spiders, make up the rest of the 
animal food, 6 percent. Dragonflies are taken quite frequently, but 
generally in no great numbers. One stomach was entirely filled with 
them, and several were nearly so. The fact is, these insects are so 
lai^e that often a single one fills a phoebe's stomach. These insects 
are too strong and agile upon the wing to be captured by anything less 
expert than a flycatcher, and in the few instances where they appear in 
other birds' stomachs they were probably foxmd dead. The spiders 
eaten by the phoebe are perhaps snapped from the tops of weeds as 
the bird flies over, or taken from the web. While quite frequently 
eaten, they form only a small percentage of the diet. 

The following is a list of insects identified in the stomachs of the 
black phoebe: 

COLBOFTERA. 

Elaphru8 ripdriiu. Ccarpophilus hemiptenu. 

Trisena longula, Heterocerus tristU. 

Bradycellus rupestris. Canthon sp. 

Laccobius ellipticus. Aphodita granarius. 

PhUorUhus pubes. Aphodius vittatus. 

Hippodamia convergens, Aphodiu$ ungulatus. 

Cocdnella tranaversoguttata. Amphicoma vrsina. 

Cocdnella califomica. Goitroidea ep. 

Chihcorus orhus. Lina scripta. 

Cryptorhopalum apicale. Dtahrotica soror, 

Hister biTnaculatus, Blapstinta pulverulentus, 

Saprinus obscurus. Corphyra ep. 

Saprinus lugens. Notoxua alamedw. 
Saprinus lubricua. 

HEMIPTERA. 

Uygrotrechus sp. Largus siiccinctua. 

In addition to the above species the following families of Hemiptera 
were identified: 

Giant water bugs (Belostomatidse). Chinch-bug family (Lygseidae). 

Creeping water bugs (Naucoridse). Stink bugs (Pentatomidee). 
Broad-ehouldered water striders(Veliid«e). Leafhopp^rs (Jassidse). 

Water striders (Hydrobatidae). Tree hoppers (Membracidse). 

Assassin bugs (Reduviidse). Jumping plant lice (Psyllidse). 

Leaf bugs (Capsidae). Plant lice (Aphididse). 
Red bugs (Pyrrhocoridae). 
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Vegetable food, — ^The vegetable food of the black phoebe amounts 
altogether to only 0.61 percent, and may be classified under two heads: 
Fruit and other v^etable matter. Fruit forms 0.34 percent, and 
the only species identified were elderberries in 19 stomachs, dogwood 
(Oom/us) in one, and Rvhus (blackberries or raspberries) in one. 
This last may have been cultivated; and some fruit skins found in 1 
stomach may also have been of a domestic variety. Miscellaneous 
vegetable food consists of poison oak seeds in 2 stomachs, a catkin in 
1, and rubbish in 1. 

Food of young. — ^Among the 333 stomachs of the black phoebe were 
those of 24 nestlings, varying in age from 1 to 2 weeks. Their food 
was tabulated by itself to ascertain if it differed from that of the 
adults. No great difference was apparent in the kind of food eaten 
nor in the relative proportions. One point, however, was noted. 
The percentage of animal food was a little lower than in the adults; 
not because the young had intentionally eaten any vegetable food, 
but because, along with other food, the parents had fed a quantity of 
rubbish, dead grass, leaves, and the like. The same apparent care- 
lessness as to the food of their young has been observed in other 
species. 

SUMMARY. 

In a summary of the food of the black phoebe the vegetable part 
may be dismissed as unimportant. Of the insect food we have less 
than 3 percent of theoretically useful beetles, a few parasitic Hymen- 
optera, and a few dragonflies, say, 5 percent in all, to offset 94 
percent of harmful species. This phoebe is an . efficient insect 
destroyer, and is an invaluable asset to the people of California or any 
other State it may inhabit. It should be rigidly protected and in 
every way encouraged. 

WESTERN WOOD PEWEE. 

{Myiochanes richardsoni.) 

The western wood pewee is a familiar sight in the fruit-growing 
sections of the State, where its time is spent in a tireless search for 
insects. Wherever in the orchard there is a dead limb, there on the 
outermost twig perches the pewee, and from its lookout sallies forth 
to snatch up any luckless insect that comes within range. Several 
such perches are usually to be found not far apart, and the bird 
occupies them in turn as the game becomes scarce in one or the other 
place. The little western flycatcher {Empidonax difficUis) has the 
same habits, and shares these watchtowers with the pewee. Observa- 
tion of one of these perches for three minutes, watch in hand, fur- 
nished a good idea of the bird's industry. In the first minute it took 
7 insects, in the second 5, and in the third 6, or 18 in the three minutes. 
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Apparently it had been doing the same thing for an hour, perhaps all 
the morning. These observations were made at 10 a. m., when the 
air was warm and insects were on the wing. Either the same bird 
or another was watched the next day at 9 a. m. near the same spot, 
and 17 captures were noted in eight minutes. This morning was 
cooler, and fewer insects were abroad than on the previous day. The 
mean of these two observations is 4 insects per minute. If the bird 
keeps this up for even ten hours a day, the total is 2,400 insects. It 
hardly seems possible that one bird could eat so many unless they 
were very small, but this pewee is rarely seen when it is not actively 
hunting. When the young are in the nest, the parents must make 
great havoc with insects if the nestlings are fed at the above rate. 

The pewee remains in California only about six months in the year, 
but fortunately this is the season when insects are most numerous. 
One hundred and thirty-seven stomachs, taken in the months from 
April to September inclusive, were available for examination. 
Animal matter formed 99.91 percent of the contents and vegetable 
matter 0.09 percent, or less than one-tenth of 1 percent. The per- 
centage of animal matter is the highest yet found in the food of any 
flycatcher. 

Animal food. — ^Beetles amount to about 5 percent of the food. 
With the exception of Carabidae, found in 4 stomachs, and Coccinel- 
lid», in 5, all were either harmful or neutral species. 

The following beetles were identified: 

Cocdnella B-notata nevadica, Aphodiua viltatus. 

Coccinella calif arnica, " Agrilus sp. nov. 

Cocdnella transversogtiUata. Agriotessp. 

nippodamia ambigtui. Gastroidea ep. 

Hippodamia convergent, Blapstinus sp. 

Bister bimaculatus. Ptilinus basalis. 

Saprinus plenus. Boris ruhripes, 
Carpophilus hemipterus, 

Ilymenoptera aggregate over 39 percent, and are of wild species — 
that is, there are no domestic bees among them. They were found 
in 93 stomachs, and in 14 there was nothing else. Parasitic species 
were identified in 7 stomachs and ants in only 2 — an imusually small 
record for ants, which are favorite food with flycatchers. 

Hemiptera, or bugs, are evidently not esteemed as an article of 
diet by this bird, for they amoimt to less than 2 percent of the food. 
None were eaten in April or May, but nearly half the whole number 
were taken in August. 

Diptera amount to nearly 40 percent, slightly exceeding Hymenop- 
tera. No other flycatcher has yet been noted whose food contained 
more Diptera than Hymenoptera; hence the name flycatcher is pecu- 
liarly applicable to this pewee. Diptera were found in 84 stomachs, 
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and 20 contained no other food. This would seem to indicate that 
flies are preferred to other insects. The families Muscidae, Tipulidae, 
and AsiiidsB were recognized. 

Caterpillars and moths amount to nearly 5 percent. Though not 
taken in great numbers^ they are eaten regularly through the season. 
September shows the greatest consumption — over 14 percent. Moths 
were found in 18 stomachs and caterpillars in 4. One stomach was 
entirely filled with the remains of moths. 

Sundry insects, amounting to nearly 9 percent, make up the rest 
of the animal food. Dragonfiies were found in 7 stomachs, and 1 
contained nothing else. Ephemerids were in 4 stomachs, lace-winged 
flies in 1, spiders in 3, and the so-called jointed spiders in 1. 

The character of the food shows that it is taken on the wing more 
exclusively than that of any other bird yet examined. Of the crea- 
tures that do not fly, ants were found in 2 stomachs, caterpillars in 
4, spiders in 3, and jointed spiders in 1. As some ants fly, these 
may have been taken in mid-air, but they were too badly broken to 
determine this point. 

Vegetable food, — ^Vegetable matter was found in 4 stomachs, but 
in 3 of these it was mere rubbish. One contained seeds of the elder- 
berry, the only vegetable food observed. 

SUMMARY. 

The western wood pewee, while often an inhabitant of the orchard, 
does not deign to taste of its product, if the above record may be 
assumed to be conclusive. Ita diet is composed almost exclusively 
of insects, and of these a large majority are harmful species. 

WESTERN FLYCATCHER. 

(Empidonax difficilis,) 

The western flycatcher avoids aKke the hot valleys and the high 
mountains of CaUfornia during the warmer months, but is more gen- 
erally distributed in migration. For a nesting site it selects a tree, 
a crevice among the roots of an overturned stump, a bracket under a 
porch, a beam under a bridge, or a hole under an overhanging sod on 
the bank of a stream. It has much the same liking for water as the 
black phoebe, though even more pronounced. A small stream run- 
ning tlirough or near an orchard appears to supply ideal conditions 
for this little flycatcher, as the orchard makes an excellent foraging 
ground, and if it does not afford a nesting site, the bank of the stream 
will. The bird is quiet and unobtrusive, and often the first notice 
one has of its presence is to see it dart from the end of a near-by 
twig into the air in pursuit of an insect. It seems to be thus engaged 
all day; in fact, the writer has never seen one of these birds when it 
was not in search of food. 
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In the laboratory investigation of the food of the western fly- 
catcher 141 stomaclis were examined. They were collected from 
March to October inclusive, and probably give a fair idea of the 
bird's food for these months. Analysis gives 99.28 percent of animal 
food to 0.72 percent of vegetable; in other words, there was less than 
three-fourths of 1 percent of vegetable matter. Only one other 
flycatcher, the western wood pewee, eats so Uttle vegetable food. 

Animal food, — In this analysis a separate account was kept of 
the ladybird beetles (Coccinellidae). This bird appears to eat more 
of them than does any other flycatcher, but the number for the 
whole season is not large enough to be very serious. The greatest 
consumption occurred in August, a little more than 7 percent. The 
average for the season is 2J percent. Other beetles amount to 
nearly 6 percent, nearly all harmful, the exception being a few 
ground beetles (Carabid»). 

Hymenoptera form the largest constituent of the food of this as 
of most other flycatchers. They amount to over 38 percent, and are 
an important item during every month of the bird's stay on its sum- 
mer range. The highest percentage is in March, 61 ; but as only 
3 stomachs were taken in that month, the record can not be con- 
sidered as final. June shows 52 percent, and is probably nearer the 
true maximum, although August and September do not fall much 
below. Ants were found in 14 stomachs, and parasitic Hymenoptera 
in but 2. Hymenoptera in general were found in 99 stomachs, and 
6 contained nothing else. No honeybees were identified. 

Hemiptera (bugs) amount to nearly 9 percent of the food. They 
were found in 49 stomachs, 2 of which were entirely filled with them. 
The greatest number were taken in August, when they constituted 
29 percent. The following families were identified: 

Stink-bug family (Pentatomidfe). Leafhopper fainily (Jassidfie). 

Chinch-bug family (Lygseid^e). Tree-hopper family (MembracicUe). 

Leaf-bug family (Oapeidse). 

Diptera amount to a little more than 31 percent of the whole food. 
They rank next to Hymenoptera, and, like those insects, are taken 
very regularly during every month of the bird's stay in the State. 
Wliile October is the month of maximum consumption, 47 percent, 
several other months are but little below. Only 3 families were 
identified: The crane flies (Tipulid8e),the soldier flies (Stratiomyiidae), 
and the house flies (Muscidfie). 

Lepidoptera, in the shape of moths and caterpillars, amount to 
about 7 percent for the year, and were found in every month except 
March. They appeared in 36 stomachs, of which only 7 contained 
the adult insects — moths — and 29 the larv» or caterpillars. This 
taste is in contrast with that of the black phoebe and the wood pewee, 
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which prefer moths, but is quite in accordance with the general rule 
among insectivorous birds. Special interest attaches to this item 
of the bird's food from the fact that larvae of the codling moth were 
found in 3 stomachs. In one 15 were counted, which amounted to 
89 percent of the food. In another they were too badly broken to 
be counted, but formed 55 percent of the contents. In the third 
only 1 was found, amounting to 3 percent. Evidently these 
insects were hibernating in a crevice in the bark of a tree or some 
similar place, and were there discovered by the flycatcher. 

A few unidentified insects and some spiders make up the remainder 
of the animal food — about 6 percent. Spiders were found in 19 
cases — in 1 stomach amounting to 70 percent — and these, with 
the caterpillars, particularly the codling-moth larvae, show that a 
considerable percentage of the food of this bird is not caught on the 
wing. 

The following is a list of insects identified from the ^tomaclis of 
the western flycatcher: 

COLEOPTERA. 



AUochara bimaculata. 


Gastroidea cyanea. 


Hippodamia cmhigua. 


Diabrotica soror. 


Hippodamia convergens. 


Monoxia sordida. 


Coccmella calif omica. 


EpitrixBp, 


Scymnus sp. 


Eulabis rufipes. 


Telephorus divisus. 


Blapstinus ruficeps. 


Aphodms sp. 


Deporaus gUutinus. 


Limonius infuscatus. 


BalaninuB sp. 




DIFTBRA. 


Stratiomyia maculosa. 






LBPIDOPTERA. 


Carpocapsa pomonella. 





Vegetdble food, — ^Vegetable matter was found in 16 stomachs, 
though some of it could not properly be called food. One stomach 
contained seeds of Rubus fruit (blackberries or raspberries); 7, 
seeds of elderberries; 1, the skin of an unidentified fruit and a 
seed of tarweed (Madia); while 6 held rubbish. The Rubus fruit 
might have been cultivated, but probably was not. 

Food of young. — Among the stomachs whose contents have been 
discussed were those of 15 nestlings, varying in age from 48 hours to 
2 weeks, which show no n^arked differences from those of adults. 
Only 2 of these stomachs contained any vegetable matter; in 1 
was 15 percent of rubbish; in the other 3 percent. Gravelstones 
were found in several cases, and have been observed in the young 
of other insectivorous birds, even when not found in adults of the 
same species. 
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The young in one nest were fed 24 times in an hour. Owing to 
the nest's location the number of nestlings was not ascertained. If 
there were four, as is probable, and the feeding was continued fourteen 
hours, each was fed' 84 times during the day. 

SUMMARY. 

From the foregoing it is evident that neither the farmer nor the 
fruit grower has anything to fear from the western flycatcher. Prac- 
tically it eats no vegetable food, and its animal diet contains less 
than the normal proportion of useful elements. It should be rigidly 
protected at all seasons. 

OTHER FLYCATCHERS. 

Four or more other species of the genus Empidonax occur within 
the limits of California. They are not so domestic as the one just 
discussed, but their food habits are quite similar. One, E. traiUi, is 
locally quite abundant, but chooses the willows along water courses 
for its home rather than the orchards. The others are less widely 
distributed and therefore of less economic importance. A few stom- 
achs of each species have been examined, but they indicate no remark- 
able differences in food habits from those of the western flycatcher. 

HOBNBD LA Kg. 

(Otocofis alpestrU ehrysolstma^ rubidaf and other subspeciee.) 

Not only in California, but in a considerable portion of temperate 
North America, some form of the homed lark occurs wherever plain 
or valley presents the condition suited to its peculiar needs. The 
former generic name, EremophUa, or desert lover, was peculiarly 
appropriate, but unfortunately it was necessary to displace it. Bare, 
level ground with scant herbage and no trees or shrubs appears to be 
the ideal condition for the homed lark. While on the Pacific coast 
they are not called upon to endure excessive cold, yet elsewhere they 
endure low temperatures not only with indifference but with apparent 
pleasure. The writer has met them on an open prairie when the 
temperature was nearly 30 degrees below zero, and though a fierce gale 
was blowing from the northwest they did not exhibit the least sign of 
discomfort, but rose and flew against the wind, then circled around 
and alighted on the highest and most windswept place they could 
find. Probably they remain through the night in these bleak spots, . 
for they may iFrequently be seen there after sunset. Most animals 
seek shelter from wind and cold, even though it be nothing but the 
leeward side of a ridge or hummock, but the homed lark refuses to 
do even this, and by preference alights on the top of the knoll where 
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the wind cuts the worst. It seems strange that in so small a body 
the vital heat can be maintained under such adverse conditions, but 
if one of these birds be examined, its body will be found completely 
covered with a thick layer of fat, like the blubber on certain marine 
animals. This indicates that homed larks have plenty to eat, and 
that their food is largely carbonaceous. The necessity for such heat- 
producing food does not exist in the case of the California homed 
larks, but nevertheless they eat the same substances as those in a 
colder climate, although probably in reduced quantities. 

The food of this bird consists largely of seeds picked up from the 
ground. Very naturally a bird that subsists on scattered seeds would 
pick up kernels of grain if they came in its way, and some persons 
have declared that this bird does serious damage to newly sown grain. 
As they sometimes associate in inmiense flocks, they may do harm 
when large numbers alight on a field before the grain has been har- 
rowed in. Drilling the grain, which is the modem method, will ob- 
viate this trouble. Most of the grain eaten by these 4arks is waste 
from the harvest field. 

For the investigation of the food of the homed larksof California, 
259 stomachs, collected in every month except May, were available. 
While very irregularly distributed through the year, they probably 
give a fair idea of the annual food. In the analysis of the contents of 
these stomachs, approximately 9 percent of animal food was found to 
91 percent of vegetable. 

Animal food, — The homed lark is essentially a vegetarian, but eats 
a considerable number of insects during the reproductive season and 
feeds many to the young. Most of the animal food was taken between 
March and June, inclusive. The latter has the highest record, nearly 
30 percent. As this lark is an early breeder, it begins eating insects 
early in the season. After June there is a rapid decrease in animal 
food, and the stomachs taken in November contained none whatever. 

For convenience this part of the diet may be divided into the two 
items, beetles and other insects. Beetles amount to about 5 percent. 
Like the animal food in general, they were found in greatest quanti- 
ties in the stomachs taken from March to June, the latter month 
showing a little over 20 percent. While a few predaceous ground 
beetles were eaten, the great bulk of these insects were of harmful 
species, among which were some snout beetles or weevils. The re- 
mainder of the animal food, 4 percent, consisted of bugs, ants, cater- 
pillars, and a few miscellaneous insects and spiders. Of these, the 
greater number are either harmful or neutral. 

Vegetable food. — ^The great interest in the food of the homed lark 
centers about the vegetable part. This consists of grain and weed 
seed. Com was found in only one stomach. Wheat was contained 
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in 21 stomachs, taken in four months: January, February, June, and 
July. The irregularity in eating grain would seem to indicate that it 
is not a favorite food. The midsummer records may be explained on 
the ground that these are the harvest months in California. But it is 
not supposable that wheat could be obtained in January and Febru- 
ary and not in December or March. The greatest amount was eaten 
in February, 74 percent, but only 5 stomachs were taken in this 
month, and probably a greater number would have given a lower per- 
centage. The average for the year is 9 percent. Of all the grains, 
however, oats are the favorite with the homed larks, as they are with 
so many other seed-eating birds. They were eaten much more regu- 
larly than wheat and in greater quantities. They were found in 142 
stomachs, and November gives the highest record, 77 percent, while 
June has the lowest, a little over 8 percent. The average for the year 
is 31 percent. If all these oats were taken from the farmer's crop it 
might be a serious tax, but evidently only a few of them are so ob- 
tained. Those eaten in March may have been from newly sown 
fields, and those in June and July from the ripening crop, but the rest 
must have been waste grain gleaned from the fields. Moreover, Cal- 
ifornia is covered with wild and volunteer oats, which, ripening at 
other times than the cultivated ones, furnish an inexhaustible supply 
of food for many birds. It is certain that most of the oats eaten by 
the California homed larks are either waste or volunteer grain, and 
have no economic value. 

The particular food of homed larks is the seeds of weeds and grasses. 
These aggregate 51 percent of the annual diet, being eaten in every 
month, and constitute a respectable percentage of the food in each. 
The month of least consumption is January, when they amount to over 
19 percent; August shows the maximum quantity, nearly 99 percent, 
but as only 4 stomachs w6re taken in this month, probably ample 
material would reduce this high percentage. It is by the consump- 
tion of weed seed that the homed lark makes amends for doing a little 
damage to grain. The quantity of seeds of noxious weeds destroyed 
annually by this species throughout the country is very great. Fmit 
does not appear in the stomachs of homed larks. The bird asks noth- 
ing of the orchardist — not even the shelter of his trees. 

SUMMARY. 

In the final analysis of the food habits of the homed lark there is 
but one tenable ground of complaint, namely, that it does some dam- 
age to newly sown grain. This can be largely remedied by harrowing 
in immediately after sowing, and can be wholly prevented by drilling. 
The bird's insect diet is practically all in its favor, and in eating weed 
seed it confers a decided benefit on the farmer. It should be ranked 
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as one of our useful species, and protected by law and by public 
opinion.** 

JAY FAMILY. 

The jays have acquired a questionable reputation owing to the fact 
that they pilfer the nests of other birds and prey upon the farmer's 
crops. That at times they are guilty of both of these sins can not be 
denied. On the first of these counts the California jay is far more 
culpable than its eastern relative and does entirely too much nest 
robbing for the best interests of the State. It is also a despoiler of 
fruit in its season, and in this respect should be restrained. On the 
other hand, jays are conspicuous and ornamental elements in the bird 
fauna, and inasmuch as they consume many harmful insects, should 
not be wholly condemned. 

Some half dozen species and subspecies of jays occur in California. 
The food of the two most important species is discussed in the fol- 
lowing pages. 

STELI^R JAY. 

(Cyanocitta stelleri frontalis and carbonacea.) 

The Steller jay inhabits the mountains and forested areas of Cali- 
fornia throughout the year. It sometimes ventures to the edges of 
the valleys and occasionally visits orchards for a taste of fruit, of 
which it is very fond, but in general it keeps to the hills and wilder 
parts of the canyons. It is fond of coniferous trees and is likely to 
be found wherever these abound. Where ranches have been estab- 
lished far up the canyons among the hills, this jay visits the ranch 
buildings. While it has all the characteristics of the jay family, it is 
rather more shy than either the California jay or the eastern bluejay. 

To determine the nature of the food of this species, 93 stomachs 
were available. They were distributed over the whole year except 
February and April. The contents consisted of animal food to the 
extent of 28 percent, and vegetable matter 72 percent. 

Animal food, — ^Beetles amount to a little more than 8 percent: 
CarabidfiB were found in 8 stomachs; all the others were of noxious 
species. One stomach was half filled with a species of weevil or snout 
beetle {Thricolepis inomata), of which 35 individuals were counted, 
and there were probably more. Hymenoptera amount to about 11 
percent and are the largest item of animal food. They were found in 
30 stomachs altogether, and 2 were entirely filled with them. Ants 
were found in only 2 stomachs. Three honey bees were identified, one 
in each of 3 stomachs. One was a worker, another a drone, and the 

<» For a more complete account of the food habits of the homed lark, see Bulletin 
No. 23, Biological Survey, U. S. Department of Agriculture, The Homed Larks and 
their Relation to Agriculture, by W. L. McAtee, 1905. 
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third indeterminate. None of the smaller parasitic Hymenoptera 
were identified. The greater part of this item of food consisted of 
wasps and wild bees, which would indicate that this bird is an ener- 
getic and expert insect catcher. 

Hemiptera (bugs) are evidently not in favor with the Steller jay. 
They were found in but few stomachs and in small numbers and 
amount for the year to little more than 1 percent. Pentatomid«, or 
stinkbugs, and Scutelleridae, or shield bugs, were the only families 
identified. Diptera form only four-tenths of 1 percent. They were 
found in only 3 stomachs, taken at the same place and at the same 
hour. They consisted of crane flies (Tipulidae) filled with e^s. 

Orthoptera (grasshoppers and crickets) aggregate about 3.5 percent. 
They appeared in 28 stomachs and were the sole contents in one. 
Caterpillars and moths amount to a little more than 2 percent. The 
former were found in 17 stomachs and the latter in 2. 

The following insects from the stomachs of the Steller jay were 
identified: 

COLEOPTERA. 

Sinodendron rugosum, Clems sphegus. 

Dichelonychafulffida. Thricolepis inomata. 

HYMENOPTERA. 

Apis mellifera. 

Of miscellaneous creatures, spiders were identified in 3 stomachs, 
raphidians in one, and sow bugs {Oniscus) in one; altogether they 
make up about one-half of 1 percent. Remains of vertebrates amount 
to a little more than 1 percent. They consist of hair and skin of a 
mammal found in one stomach, two bits of bone, probably of a frog, 
in one, and eggshells in 13. This last item is the worst in this jay's 
record, since it indicates that the bird is guilty of eating the eggs of 
smaller birds; but even this is not as bad as it looks. Only 6 of these 
egg-eating records occurred in June, the nesting month. All the rest 
were in September or later and were probably old shells picked up in 
abandoned nests or about ranch buildings or camp grounds. 

Vegetahlefood, — The vegetable food may be divided into fruit, grain, 
mast, and miscellaneous matter. Fruit amounts to 22 peircent and 
was found in 55 stomachs. Prunes were identified in 2 stomachs, 
cherries in 2, grapes in 2, Rubus fruits in 15, strawberries in 1, elder- 
berries in 15, bay laurel fruit in 1, unknown wild fruit in 2, and fruit 
pulp, not fully identified but thought to be of cultivated varieties, in 
16 stomachs. Thus 38 stomachs held fruit supposed to be cultivated. 
This number includes all containing Rubus fruits, which probably were 
not all cultivated — perhaps none of them were. The Steller jay un- 
doubtedly eats considerable fruit, but most of its range lies in unset- 
tled areas, and it is too shy to visit orchards, except those close to the 
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timber. For the present, then, or until it becomes more domestic, 
the damage to cultivated fruit is likely to be small. 

Grain amounts to 5 percent, and was found in 15 stomachs, dis- 
tributed as follows: Wheat in 7, oats in 9, and barley in 1. Much of 
the wheat was damaged, and, in fact, owing to the times of year, it 
could not have been otherwise. The greatest amount of grain was 
taken in June, 24 percent, and was probably picked up in the harvest 
field. Many of the oats, perhaps all, were of the wild variety. The 
chief food of this jay, however, is acorns, though occasionally it eats 
other nuts or large seeds. Mast amounts to 42.5 percent of the yearly 
diet, and was found in 38 stomachs. In some of them it reached 99 
percent of the contents. In October and November it amounted to 
76 percent, in December to 90, and in January to 99 percent. Even 
in June, when other food was abundant, it was eaten to the extent 
of nearly 10 percent, though none was found in the stomachs taken 
in May or July. Very likely a considerable part of this was stolen 
from the stores of the California woodpecker, for it is hardly probable 
that the jays find acorns under the trees so late as June and so early 
as August. It is true the jays themselves store up nuts to some 
extent, but hardly on the scale indicated by the contents of their 
stomachs when the acorn harvest is long past. Seeds, galls, and 
miscellaneous matter make up the remainder of the vegetable food, 
about 2.5 percent. In two stomachs taken near the ocean were tan- 
gles of conferv8B and other seaweeds. 

SUMMARY. 

From the foregoing analysis it will be seen that the food of the 
Steller jay is of minor importance from an economic point of view. 
In destroying beetles and Hymenoptera it performs some service, 
but it destroys only a few. Of the order of Hemiptera, which con- 
tains most of the worst pests of the orchardist and farmer, it eats 
scarcely any. The Orthoptera, which are almost all harmful insects, 
are eaten only sparingly, and the same applies to the rest of the 
insect food. The destruction of birds' eggs is the worst count against 
the jay. But none were found, except in June, until September, when 
it was too late in the season for fresh eggs to be obtainable. In June 
17 birds were taken, and 6 of them, or 35 percent of the whole, appar- 
ently had robbed birds' nests. Now, it is evident that if 35 percent 
of all the Steller jays in California each rob one bird's nest every day 
during the month of June the aggregate loss is very great. 

So far as its vegetable food is concerned, this bird does little dam- 
age. It is too shy to visit the more cultivated districts, and probably 
will never take enough fruit or grain to become of economic impor- 
tance. The other vegetable food it consumes is entirely neutral from 
the economic standpoint. 
38301— Bull. 34—10 4 
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^ CALIFORNIA JAY. 

(Aphelocoma califomica.) 

The California jay (PI. Ill) occupies the warm chaparral-covered 
lower slopes of the Sierra Nevada and Coast ranges and adjacent val- 
leys. He has the same general traits of character as the eastern jay, 
is the same noisy, rollicking fellow as that bird, and in California 
occupies a corresponding position in bird society. While for the most 
part a frequenter of woods and chaparral, he is by no means shy of 
visiting orchards and gardens,' and will come even to the farm 
buildings if anything there interests him. A nest of the chipping 
sparrow (Spizella passerina arizonae) , which was being watched for 
notes on feeding, was robbed of its four nestlings early one morning 
by a jiay, although not more than 30 feet from the front door of a 
house on the edge of the village. lie is a persistent spy upon domes- 
tic fowls and well knows the meaning of the cackle of a hen. A 
woman whose home was at the mouth of a small ravine told the 
writer that one of her hens had a nest under a bush a short distance 
up the ravine from the cottage. A jay had found this out, and every 
day when the hen went on her nest the jay would perch on a near-by 
tree. As soon as the cackle of the lien was heard, both woman and 
bird rushed to get the egg, but many times the jay reached the nest 
first and secured the prize. A man living in the thickly settled out- 
skirts of a town said that jays came every morning and perched on 
some large trees that overhung his barnyards, where the hens had 
their nests, and that it was necessary for some member of the family 
to be on the lookout and start at the first sound of the hen's voice or 
a jay would get the egg. , 

A still worse trail of the jay was described by a young man en- 
gaged in raising poultry on a ranch far up a canyon near wooded 
hills. When his white leghorn chicks were small, the jays would 
attack and kill them by a few blows of the beak, and then peck 
open the skull and eat the brains. In spite of all endeavors to 
protect the chicks and to shoot the jays, his losses were serious. 

As a fruit-eater the jay has few equals. He has a pronounced 
taste for cherries and prunes, and where orchards of these fruits are 
near natural coverts, he will work unceasingly to carry off the fruit. 
The writer remained in a cherry orchard in such a situation from 9 
a. m. to 4 p. m. on several occasions during the cherry season, and 
there was not an hour of that time that jays were not going away 
with fruit and coming for more, in spite of the fact that every one 
was shot that was unwary enough to give the collector a chance. 
A small prune orchard on some bottomland, just where a small 
ravine debouched from the wooded hills, was also watched. The 
fruit was just ripening, and a continuous line of jays was seen pass- 
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ing from the hills down through the ravine to the orchard, while a 
return line, each jay bearing a prune, was flying up the ravine to the 
woods, where, probably, the fruit was secreted and left to rot. The 
jay habitually stores nuts and grain for future use, and no doubt, 
urged by a misdirected instinct, lays up fruit for the same purpose, 
but with a different result. Several hours later the jays were still 
at work. On another occasion 7 jays were shot successively from 
a pnme tree loaded with fruit, and others continued to come, imter- 
rified by the report of the gun or the dead bodies of their comrades 
that lay on the ground beneath the tree. 

The jay is also a notorious pilferer of nuts, notably almonds and 
English walnuts. He is a skillful nutcracker, and extracts the ker- 
nel deftly by holding the nut between his feet on a branch, while he 
hammers it with his beak until he cracks the shell. Only the hard- 
est nuts defy his powers. A gentleman who owned a large ranch 
situated in a canyon and on the surrounding hills planted a dozen 
or more almond trees to raise nuts for home use. When the trees 
came to bearing, the jays each year carried all the nuts away before they 
were ripe. *' Although," said the owner, '*the trees bear a fair crop, 
I never get a nut; the jays take them all." Another gentleman 
had a nimiber of very large English walnut trees on his ranch, which 
was at the upper end of a wooded canyon. While these nuts were 
yet unripe, the jays destroyed a great many. Fortunately, when 
mature, they seem to be too hard for the jays to peck through, so 
the bulk of the crop was saved. 

But the jays do not frequent orchards entirely for fruit. During 
May and June the writer many times visited an apple orchard, the 
leaves of which were badly infested with a small green caterpillar, 
locally known as the canker worm. When a branch is jarred, 
these insects let themselves down to the ground on a thread spun 
for the purpose. Many jays were seen to fly into the orchard, alight 
in a tree, and then almost immediately drop to the ground. Obser- 
vation showed that the caterpillars, disturbed by the shock of the 
bird^s alighting on a branch, dropped, and that the birds immedi- 
ately followed and gathered them in. These caterpillars were found 
in the stomachs of several jays, in one case to the extent of 90 percent 
of the contents. 

For the laboratory investigation of the food of the CaUfomia jay, 
326 stomachs were used. They were distributed through every 
month, but the greater nmnber were taken from May to September, 
inclusive. As many of them as possible were collected about orchards, 
gardens, ranch buildings, and stock yards. In the first analysis the 
food divides into 27 percent of animal matter and 73 percent of 
vegetable. The greatest percentage of animal food occurs in April, 
when it reaches 70 percent. After that it decreases gradually to 
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January, when it falls to its minimum of a little less than 5 percent. 
Vegetable food, on the contrary, is most sparingly eaten in April and 
most abxmdantly in January. 

Animal food^. — As the jay is largely a ground feeder, careful ac- 
count was kept of the predaceous ground beetles (Carabidje). In 
May they amount to 10 percent of the food and to neariy as much 
in February; but in the other months they are insignificant. The 
total for the year is 2.5 percent. Other beetles, all either harmful 
or neutral, amount to a little more than 8 percent. They are eaten 
rather irregularly through the year. April shows the greatest con- 
sumption, nearly 31 percent, and January the least, only a trace. 

Hymenoptera, in the shape of wasps, bees, and ants, amount to a 
little less than 5 percent. They were contained in 189 stomachs 
and were distributed as follows: Honey bees in 9, ants in 27, other 
Hymenoptera in 159. These figures illustrate the fact that a bird 
will eat a certain article of food very often, but in small quantities. 
While Hymenoptera amount to less than 5 percent of the food, they 
were foimd in nearly 58 percent of the stomachs. The honey bees, 
20 in number, were found in 9 stomachs, and, what is very singular, 
all were workers. Birds that eat honey bees usually select the 
drones, but the jay appears to have chosen the workers. Fortu- 
nately he does not appear to eat many. 

Hemiptera were eaten to the extent of less than one-half of 1 per- 
cent. One stomach contained 2 black olive scales (Saissetia olese) . 
Diptera seem even less acceptable than bugs as an article of food. 
In July, the month of greatest consumption, there were less than 1 
percent. 

Lepidoptera (moths and caterpillars) amount to 2.5 percent. They 
were eaten in every month, mainly in the caterpillar stage. May was 
the month when the greatest number was eaten, nearly 10 percent. 
The most interesting point, however, in connection with this item of 
food is that 12 pupae of the codling moth were found distributed 
through 8 stomachs. This is a most unexpected service from a bird 
of the jay^s habits, and it may be said that a little work of this kind 
will cover a multitude of sins in other directions. 

Orthoptera (grasshoppers and crickets) are eaten to the extent 
of 4.5 percent. Most of them were taken in July, August, and Sep- 
tember. As usual, August stands first, with a consumption of nearly 
17 percent, and one stomach contained the remains of 41 individuals. 
Melanoplus devastator was the only species identified. As the jay is, 
to a great extent, an inhabitant of the woods, it was natural that its 
stomach should contain quite a number of the brown wood cricket. 
A mole cricket also was found in one stomach. Orthoptera were 
found in 151 stomachs and formed the total food in one. When they 
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are eaten so often, it is surprising that they do not form a larger 
percentage of the food. 

A few miscellaneous creatures, such as raphidians, spiders, snails, 
etc., form less than one-half of 1 percent of the food. 

The following is a list of insects identified in the stomachs of the 
California jay: 

COLEOPTERA. 

Amara confiata. Diabrotica ep. 

Silpha ramosa, Coniontis rohusta. 

Limoniitsfulvipes. Blapstinus rufipes, 

Perothops witticki. Sdopithes obscvrus. 

Onthophagus sp. Balaninus ep. 

HElflFTERA. 

Sinea diadtma. Saissetia olese. 

HYMENOPTERA. 

Apis mellifera. 

LEPIDOPTERA. 

Carpocapaa pomonella. 

ORTHOPTERA. 

Melanoplus devastator. 

Besides the insects and other invertebrates already discussed, the 
jay eats some vertebrates. The remains consisted of bones or feathers 
of birds in 8 stomachs, eggshells in 38, bones of small mammals 
(mice and shrews) in 11, and bones of reptiles and batrachians in 13 
stomachs. In destroying small manmaals the jay is conferring an 
unmixed good, as practically all of them are injurious. His appetite 
for reptiles and batrachians, however, is unfortunate. These crea- 
tures, being mostly insectivorous, are very useful. Probably, how- 
ever, their ranks are not seriously thinned by the jay. Of those eaten, 
9 were lizards, one a snake, one a frog, and 2 others were batrachians, 
but could not be further identified. The great interest in the jay^s 
vertebrate food, however, centers about the remains of birds and 
eggs. Of the 46 stomachs containing these remains, 17 were taken 
between the middle of May and the middle of July, and, as this period 
practically covers the nesting season in California, all may be con- 
sidered as from the nests of wild birds robbed by the jay. The others 
represent either the eggs of domestic fowls or old eggshells. In the 
above period 95 stomachs were collected, of which 17, or 18 percent, 
contained eggs or remains of young birds. If we may infer, as seems 
reasonable, that 18 percent of the California jays rob birds' nests 
every day during the nesting season, then we must admit that the 
jays are a tremendous factor in preventing the increase of our com- 
mon birds. Mr. Joseph Grinell, of Pasadena, after careful observa- 
tion, estimates the number of this species in California at about 
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126,000. This is probably a low estimate. If 18 percent of this 
number, or 22,680 jays, each robs a nest of eggs or young daily for a 
period of sixty days from the middle of May to the middle of July, the 
total number of nests destroyed in California by this one species every 
year is 1 ,360,800. These figures are somewhat startling, representing 
as they do an enormous number of useful birds, and it is to be hoped 
they exaggerate the damage. For the present, however, they must 
stand for what they are worth. More data are necessary in order to 
determine fully the accuracy of the figures. Little weight attaches 
to the destruction of the eggs of domestic fowls by this jay, since in 
most cases it is easily preventable. 

Vegetable food, — Aside from a few miscellaneous items, that alto- 
gether amount to less than 1 percent, the jay's vegetable food may be 
classed under three heads: Grain, fruit, and mast. Owing to the 
economic importance of this food the full tabulation is given below: 



Month. 


Grain. 


Fruit. 
9.00 

"ei.ii' 

51.29 
44.94 


Mast 
(acxirns). 

74.90 
09.14 
27.00 
24.75 

.68 
2.22 

.19 


Month. Grain. 

i 


Fruit. 


Mast 

(acorns). 


January 

February 

March 

April 

May .^ 

June 

July 


9.40 
6.43 
45.50 
6.00 
2.43 
10.27 
1&42 


August 

September.... 

October 

November 


18.73 

24.26 

.29 


4&fi3 
19.89 

'ii.'ii* 

17.50 


a2i 

31.65 
88.57 
66.29 
73.00 


December. . .. 




Average. 




11.73 


22.05 


38.22 





It will be seen that March holds the highest record for grain. This 
was probably picked up from fields newly sown. After that, not 
much is eaten until June, when the harvest begins. From that time 
on, grain is an important article of diet, and is obtained by gleaning in 
the harvested fields. It makes a sudden drop at the end of Septem- 
ber, for at that time the acorn crop comes in. Grain was found in 
95 stomachs, of which 66 contained oats; 34, com; 2, wheat; 2, 
barley; and 1, grain not further identified. Many of the oats were 
of the wild variety. 

Fruit was found in 270 stomachs. Of these, cherries were identi- 
fied in 37, prunes in 25, apples in 5, grapes in 2, pears in 2, peaches 
in 1, gooseberries in 2, figs in 1, blackberries or raspberries in 71, 
elderberries in 42, manzanita in 4, cascara in 1, mistletoe in 1, and 
fruit pulp not further identified in 76. It will be noted that most 
of the fruit was eaten in the five months from May to September, 
inclusive. All found in November, December, and January was 
fruit pulp without seeds, evidently old fruit left on the trees. All 
the small fruits, as raspberries and elderberries, were taken during 
the summer months. The raspberries may have been either wild 
or cultivated, and were probably both; but in any case it is safe to 
say that half of the fruit eaten was of wild varieties and of no eco- 
nomic value. 
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Mast forms the largest item of the jay's food. This fact has some 
economic interest, since mast possesses considerable value as food 
for stock, especially hogs. A glance at the table will show the high 
percentages for the eight months from September to April iaclusive, 
and then the sudden drop to the low rank it holds for the rest of the 
year. While the average consumption for the year is 38 percent, 
for these eight months alone it rises to nearly 57 percent, or more 
than half of the whole food. Doctor Merriam says that by the 
Indians this jay is called the oak planter. There is no doubt that 
all jays unconsciously aid in planting forest trees. Like the Cali- 
fornia woodpecker they habitually store up nuts and other large 
seeds, though unlike that bird they do not prepare storage places, 
but place them in forks of trees, cracks in old stumps or logs, behind 
loose pieces of bark, or bury them in the ground. Nuts are often 
dropped when being carried to a place of concealment, and sprout 
and grow to renew the forest. 

SUMMARY. 

The insect food, though small in amount, may be set down to the 
jay's credit. By the destruction of birds' eggs and young, it does 
serious mischief. Two items of its vegetable food, grain and fruit, 
are against the jay. In the case of grain, however, it is doubtful if 
much damage is done, since it is taken mostly after the harvest. If 
the grain taken in early spring is stolen from newly sown fields, it 
represents a real loss; but the jay is not known to pull up grain 
after it has sprouted, so that all it gets at this time must have been 
left uncovered, and is therefore of minor importance. After harvest 
it is common to see small companies of jays in fields, where they 
probably glean scattered kernels as well as some insects. In the 
matter of fruit stealing there are no extenuating circumstances. 
Wherever orchards are near its haunts, the jay is a persistent and 
insatiable fruit thief. If he took only what is necessary to satisfy 
the appetites of himself and family, he might be endured for the sake 
of his better traits. But long after his hunger is appeased, he con- 
tinues to carry off fruit to store away, and thus his pilferings are 
limited only by his numbers and by the size of the fruit crop. More- 
over, much of the fruit which he pecks is left on the tree to rot, and 
more falls to the ground unfit for use, except by pigs. It is fortu- 
nate that only orchards situated near the jay's usual haunts suffer 
severely. Those farther away are visited occasionally, but are not 
seriously damaged. Unlike many other birds which prey upon the 
earlier fruits, the jay continues his depredations as long as fruit is 
to be had. In an orchard closely watched by the writer it was 
found that when the earlier cherries were ripening, blackbirds, 
thrushes, oriolas, grosbeaks, cedar birds, and linnets, as well as jays, 
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were present in numbers, but two weeks later, when the earlier 
varieties were gone and the later ones were ripe, hardly any smaller 
birds were present, while the jays were as busy as ever; and still 
later, at the end of the season, when the prune crop came on, jays 
were still taking a heavy toll. 

It will thus be seen that the jay has many more bad quaUties 
than good. In fact, from the economic point of view he has few 
redeeming virtues. Something may be said in his favor from the 
esthetic side, as he is a handsome bird, and people interested in 
country life would no doubt miss his familiar presence.* But as the 
case stands there are far too many California jays. If they could 
be reduced to a fourth or a half of their present numbers, the remain- 
der would probably do no serious harm. This is exactly what is 
likely to take place gradually as the State becomes more thickly 
settled and forest and chaparral lands decrease. 

BLACKBIBD, ORIOLE, AND HEADOWLABK FAMILY. 

(Icteridae.) 

The family which includes the orioles, blackbirds, and meadow- 
larks embraces species widely different in form, plumage, nesting 
habits, and food. The orioles nest in trees and obtain the greater 
part of their food thereon. The blackbirds nest upon low trees, 
bushes, or reeds, and take their food from trees to some extent, but 
mostly from the ground. The meadowlarks, the most terrestrial 
of all, nest upon the ground and obtain nearly all of their food there. 
Orioles eat the greatest percentage of insects, the meadowlarks eat 
a little less, while the blackbirds eat the least. Blackbirds rank 
next to sparrows as eaters of weed seeds, especially in winter. 

Besides the Brewer blackbird there are in California 5 species 
and subspecies of redwinged blackbirds, which are so much alike 
that most of them can be distinguished only by ornithologists. 
All have practically the same nesting habits, and their food is not 
essentially different. 

BICOLORED REDWING. 

(Agelaius gubemator califomicus.) 

The bicolored redwing is distributed locally over a large part of 
California, but owing to its pecuUar habit of building its nest 
directly over water, the areas it occupies are restricted. Flooded 
marshes and ponds oversown with bulrushes or tules are much 
to its taste, affording abundant nesting sites. Such places are 
common in California and many are of large extent — as those on 
Suisun Bay and in the Sacramento and San Joaquin valleys. Among 
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these the bicolored redwing and his red winged relatives find con- 
genial quarters. 

For the laboratory investigation of the food of this species, 198 
stomachs were available. They were collected in every month 
of the year, and probably give a fair idea of the bird's food. It 
was found to consist of 14 percent of animal matter to 86 of vege- 
table. The animal food is practically all insects, and the vegetable 
either grain or weed seed. 

Animal food, — Most of the animal food was taken in May, June, 
and July. May stomachs showed the maximum of nearly 91 i>er- 
cent. There is a sudden rise in the amount from April to May and 
a sudden fall from July to August. The insects composing this 
part of the food were distributed among several of the most com- 
mon orders, but none of them appear to be specially sought after. 
Beetles aggregate about 5 percent. A few were predaceous ground 
beetles, but the most were either leaf beetles (Chrysomelidoe) or 
weevils. Ilymenoptera, in the shape of wasps and ants, were taken 
very sparingly in the four months from May to August inclusive, and 
amount to about one-fourth of 1 percent for the year. Bugs were 
eaten during the six warmer months, and for the year aggregate 
just 1 percent. Grasshoppers constitute over 15 percent of the 
food in July. They are a fraction of 1 percent for the other months 
and average 1.5 percent for the year. 

Caterpillars aggregate 5.5 percent, the highest of any item of 
animal food. In May they amount to over 45 percent of the food 
of that month, which is more than for all the other months together. 
Probably they are fed largely to the nestlings, as a few taken in 
May had eaten a large percentage of these insects. It is worthy of 
special notice that the caterpillar known in the cotton-raising States 
as the cotton bollworm, and elsewhere as the corn-ear worm, Helioihis 
obsoletaj was found in 7 stomachs. This is certainly to the credit of 
the bird, and it may be that its visits to cornfields are for this insect 
primarily, and that com is taken only incidentally. A few miscel- 
laneous insects amount to less than 1 percent and complete the 
animal portion of the diet. 

The following are the insects identified in stomachs of the bicolored 
redwing: 

COLEOFTERA. 

Elaphrus ruscarius, Systena ochracea. 

Gastroidea q/anea csma, Notoxus alamedse. 

Chsetocnema minuta, Apocrypha dyschirwides. 

LEPIDOPTERA. 

Heliothis ohsoleta. 
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Vegetable food. — Two prominent constituents make up the vege- 
table food of tlie redwing — grain and weed seed. Grain amounts 
to 70 and weed seed to 15 percent. The grain consists of com, 
wheat, oats, and barley. Oats are the favorite. They amount to 
over 47 percent of the yearly food, and were eaten in every month 
except February, when they were replaced by barley. The month 
of maximum consumption was December, when nearly 72 percent 
was eaten, but several other months were nearly as high. Wheat 
stands next to oats in the quantity eaten, nearly 13 percent. It is 
taken quite regularly in every month except March and May. Bar- 
ley was found only in stomachs taken in February, October, and 
November, and nearly all of it was taken in February. The aver- 
age for the year is 5.5 percent. Com is eaten still less than barley, 
and nearly all was consumed in September, when it reached nearly 
46 percent of the month's food. A little was eaten in May, August, 
and October, but the aggregate for the year is only slightly more than 
4 percent. 

Weed seed amounts to 15 percent of the food of the bicolored red- 
wing. It is eaten in every montli except May, when it gives way 
to animal food. The following sj>ecies were identified: 

Sunflower {HeliarUhus sp.). Chickweed (Stellaria media). 

Tarweed ( Madia saliva) . Catchfly (Silene ep . ) . 

Bur clover (Medicago denticulatum). Smartweed (Polygonum). 

Alfilaria {Erodium cicutarium). Sorrel (Rrnnex ep.). 

Red maids (Calandrinia mtmiesx). Canary seed (PJialaris caroliniana). 

Pigweed {Amaranthus retroflexus). Sedge (Carex sp.). 

These seeds were eaten very regularly throughout the year. The 
greatest consumption is in March, 35 percent, but as the record for 
several other months does not fall much below, probably this has 
no special significance. All of the above weeds are more or less of a 
nuisance, though at times some of them may be used as forage plants. 
Fruit is not eaten by the bicolored redwing. 

Food of young, — ^Among the stomachs of the bicolored redwing 
were 11 of nestlings varying in age from 4 days to 2 weeks. 
The food was made up of 99 percent of animal matter and 1 percent 
of vegetable, though most of the latter was mere rubbish, no doubt 
accidental. Caterpillars were the largest item, and amounted to an 
average of 45 percent. Beetles, many of them in the larval state, 
stood next, with 32 percent. Hemiptera, especially stinkbugs and 
leafhoppers, amounted to 19 percent. A few miscellaneous insects and 
spiders made up the other 3 percent. It will be noted that the food 
of the young is practically all animal and that a preponderance of 
caterpillars and beetle larvro makes it softer than that of the adults. 
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SUMMARY. 

In summing up the facts relating to the food of the bicolored 
redwing, the most prominent point is the great percentage of grain. 
Evidently if this bird were abundant in a grain-raising country it 
would be a menace to the crop. But no complaints of the bird's 
depredations on grain have been made, and it is significant that the 
grain consumed is not taken at or just before the harvest, but is a 
constant element of every month's food. As the favorite grain is 
oats, which grows wild in great abundance, it must be admitted 
that, with all its possibilities for mischief, the bird at present is 
doing very little damage. So far as its insect food goes, it does 
no appreciable harm and much good. Its consumption of weed seed 
is a positive benefit. Like the other redwings, it has interesting 
habits and a pleasant song, and for the present, at least, should be 
protected. 

OTHER REDWINGS. 

In addition to the stomachs of the bicolored redwing, a few of 
2 other species of redwings have been examined. They 'comprise 
16 stomachs of the tricolored redwing (Agelaius tricolor), and 12 of 
the western redwing (some form of A. phceniceus). From the exami- 
nation of sosmall a number,final data on the food can not be obtained, 
but so far as the testimony goes, it indicates that both species consume 
more insects and less grain than the bicolored. The stomaclis of 
the tricolored contain 79 percent of animal matter to 21 of vegetable. 
The animal matter consists mostly of beetles and caterpillars, with 
a decided preponderance of caterpillars. The vegetable food is 
nearly all weed seed. One stomach alone contained barley. 

In the case of the western redwings, the animal food amounted 
to 63 percent to 37 of vegetable. The former was pretty evenly 
distributed among beetles, grasshoppers, and Lepidoptera (moths and 
caterpillars), and contained in addition a few aquatic insects. The 
vegetable food was largely weed se^. A little barley was found in 
one stomach, and one was filled with oats. 

It is evident from the foregoing that the beneficial greatly out- 
weigh the injurious elements in the food of these redwings. 

BREWER BLACKBIRD. 

(Euphagus cyanocephaliui.) 

The Brewer blackbird (PI. IV) occurs over most of the cultivated 
districts of California. By choice it is a resident of fields, meadows, 
orchards, and about ranch buildings and cultivated lands generally. 
It takes the place on the Pacific coast occupied by the crow blackbird 
(Quiscalus quiscula and seneus) in the Mississippi Valley and farther 
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east, and is so similar in appearance and habits that the eastern 
observer in California forgets that it is not the same species. It 
nests in bushes, weeds, and sometimes in trees, and is so gregarious 
that several nests are often built in the same vicinity. Large colonies 
frequently establish themselves near farm buildings, and feed freely 
in the stock yards and cultivated fields. When fruit is ripe these 
blackbirds do not hesitate to take a share, and they visit the orchard 
daily for the early cherries. 

They claim a share of grain also, but do not appear to eat it at 
harvest time so much as afterwards. Mr. Walter K. Fisher, writing 
from Stockton, Calif., on November 12, 1897, reports them as feeding 
on newly sown wheat that had not been harrowed in, eating nearly 
all thus left exposed. He describes the birds as^ such immense 
flocks in the grain fields that at a distance they looked like smoke 
rising from the ground, and says that stomachs of birds taken were 
full of wheat. On the other hand. Prof. A. J. Cook, of Claremont, 
Calif., says that he considered it one of the most valuable species 
in the State; and Mr. J. F. Illingsworth, of Ontario, Calif., in a paper 
read before the Pomona Farmers' Club,** speaks of it as a beneficial 
bird, which should be protected. Mr. O. E. Bremner, State horti- 
cultural inspector, in a letter to the Biological Survey, says: 

The cankerworm episode is quite a common one with ns here. In one district. 
Dry Creek Valley, Sonoma County, there has been a threatened invasion of the 
prime trees by spring cankerworms several times, but each time the blackbirds came 
to the rescue and completely cleaned them out. I have often seen bands of black- 
birds working in an infested orchard. They work from tree to tree, clearing them 
out as they go. If a worm tries to escape by webbing down, they will dive down and 
catch him in mid-air. 

During the cherry season the writer observed these birds in the 
orchards, and collected a number of them. They were seen to eat 
freely of cherries, and the stomachs of those taken showed that a 
goodly proportion of the food consisted of cherry pulp. While these 
observations were being made, a neighboring fruit raiser began to 
plow his orchard. Almost immediately every blackbird in the vicin- 
ity was upon the newly opened ground, and many followed within 
a few feet of the plowman's heels in their eagerness to get every 
grub or other insect turned out by the plow. On another occasion 
an orchard was being watched while the far side was being plowed. 
A continual flight of blackbirds was passing in both directions over 
the observer's head, and practically all of them ahghted on the newly 
plowed ground, fed there for a while, and then returned, probably 
to their nests. When plowing was finished and harrowing began, 
the blackbirds inmiediately changed their foraging ground, and fol- 
lowed the harrow as closely as they had accompanied the plow. 

a Ontario Observer, June 3, 1899. 
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In the laboratory investigation of this bird's food 312 stomachs 
were available. They were collected in every month in the year, 
and represent fairly the fruit and grain growing sections of the State 
from Santa Rosa southward. Many were taken in orchards and 
gardens when in the act of pilfering fruit or other products of hus- 
bandry. Besides adults, 29 nestUngs of various ages are represented. 
The first analysis of the stomach contents gives 32 percent of animal 
matter to 68 of vegetable. The animal food consists of insects, spi- 
ders, sow bugs, snails, and eggshells.* 

Animal food. — The animal food attains its maximum in April, 
when it reaches 82 percent. From that time it slowly decreases 
until December, when it is only 5 percent, and then rises toward its 
maximum. The increase is very sudden from March to April. Bee- 
tles constitute over 11 percent of the food, and of these 2.5 percent 
are predatory ground beetles (Carabidse). April is the month of 
greatest consumption of beetles, 29 percent, but no carabids are 
eaten in this month. In June 22.5 percent of beetles are eaten, of 
which 12 percent are carabids. The amounts eaten in other months 
are insignificant. The great bulk of the beetles eaten are the dark- 
ling beetles (Tenebrionid®), which have much the same habit of 
living on the ground as the carabids, and are probably more abun- 
dant in CaUfomia. One stomach was entirely filled with them. A 
few click beetles (Elateridse) and some weevils were also eaten. 

Ilymenoptera (wasps, bees, and ants) were eaten to the extent of 
1.7 percent of the food. Evidently blackbirds are too slow to catch 
often such agile creatures as wasps and bees. Hymenoptera were 
eaten in every month from March to November, inclusive. In June 
they amount to something over 7 percent, which is the maximum. 

Bugs (Hemiptera) of various kinds are eaten from April to Novem- 
ber to a small extent. They aggregate somewhat more than 1 per- 
cent for the year. In the month of greatest consumption, June, 
they reach only 5.5 percent. They belong mostly to the families of 
stinkbugs (Pentatomidse) and shield bugs (Scutelleridse). A black 
olive scale was found in one stomach. Flies (Diptera) were eaten 
to a shght extent from April to July inclusive, with a trace in Octo- 
ber. The total for the year is only a little more than 1.5 percent. 
Like bees and wasps, flies are probably too quick to be easily caught. 

Caterpillars and pupae (Lepidoptera) reach the highest percentage 
of any item of animal food. They amount to nearly 12 percent, and 
are eaten in every month. April is the month when most are taken, 
over 38 percent, and the record for May stands nearly as high. They 
belong largely to the owlet moths (Noctuid®), which comprise many 
of those pests generally known as cutworms. The cotton bollworm, 
or corn-ear worm {Hdiothis obsoleta), was identified in 10 stomachs, 
and was probably contained in many more, but in a condition that 
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baffled recognition. The most interesting Lepidoptera were the 
pupae of the codling moth, found in 1 1 stomachs, 4 of which belonged 
to adults, while the other 7 were from nestlings, whose food will be 
discussed farther on. An orchardist told the writer that at one time 
his trees became infested with cankerworms, which swarmed all over 
the orchard and were rapidly destroying the leaves, when the black- 
birds came in great numbers from all quarters and fed upon the 
worms until they were practically exterminated. 

Grasshoppers and crickets were taken from April to November, 
inclusive, and amount for the whole year to 3.5 percent of the diet. 
In June they constitute over 15 percent of the food of that month, 
but only a moderate percentage was eaten in the other months. It 
is rather remarkable that birds which feed so much on the ground 
should eat so few of these insects, but this species appears to be 
mainly a vegetable eater, and to get the larger part of its animal 
food in April, just at its reproductive season, before grasshoppers 
are abundant. 

Following is a Ust of insects identified in the stomachs of the 
Brewer blackbird: 

COLEOPTERA. 

Triama scitula, . Diabrotica soror. 

Trixjia longula. Diachtis aurattis, 

Bradycell%L8 rupestris. Gastroidea ep. 

Scymnus lacustris. Blapstinus pulverulentus. 

Dennestes manner heimi. Blapstinus rufipes. 

Saprinus obscurus. Apocrypha dyschiriaides. 

Anchaatus cinereipennis. Anthicus punctulatua. 

Apkodius ruffifrons. Sitones ep. 
Aphodixis grananu8. 

HEMIPTERA. 

Saissetia olese. 

LEPIDOPTERA. 

Heliothis obsoleta. - Carpocapsa pomonella. 

Vegetable food. — ^The vegetable food reaches its maximum of 95 
percent in December, when animal food is least plentiful. It may be 
divided into fruit, grain, and weed seed. Fruit was eaten in May, 
June, and July, not a trace appearing in any other month. It was 
found in 63 stomachs, of which 37 contained cherries (or what was 
thought to be such); 2, strawberries; 3, blackberries or raspberries; 
and 21, fruit pulp or skins not further identified. The percentages 
for each month were 14 for May, 22 for June, and 15 for July, an 
average of 1 7 percent for each of the three months, or of a little more 
than 4 percent for the whole year. This certainl\^ is not a bad 
showing, and if the bird does no greater harm than is involved in its 
fruit eating, it is well worth protecting. 
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Grain constitutes 54 percent of the yearly food of the Brewer 
blackbird. It is eaten in every month, and forms a respectable 
percentage in each. The greatest amount is taken in December, 
93 percent, and the least in April, 4 percent. Oats are the favorite 
grain. They amount to nearly 46 percent, and were found in 157 
stomachs. Wheat amounts to nearly 3 percent, and was contained 
in .1 1 stomachs. Com ranks next as to quantity eaten, less than 2 
percent, but it was found in 17 stomachs. Barley occurred in only 
5 stomachs, but amounted to a Httle more that 2 percent. Only 
1 stomach held rye, but it amounted to more than 1 percent, for 
the stomach was nearly fiUed with it. Oatd were the sole contents 
of 14 stomachs and wheat of 2. No stomach was completely filled 
with any other grain. Oats are evidently the favorite grain, 
whether we judge by the percentage eaten or by the number of 
stomachs containing them. Many of these were wild oats and of 
little economic value. 

Weed seed amounts to nearly 9 percent of the food, and, while not 
consumed in large quantities, is eaten to some extent in every month. 
The greatest amount is taken in March, 26 percent. October comes 
next, with nearly 16 percent. The least is eaten in December and 
January, when grain is at its highest point. But Uttle weed seed is 
eaten in May and June, when cherries demand attention. Weed 
seed was found in 134 stomachs, but in rather small quantities in 
each. No stomach was completely filled with it. It seems to be 
taken, moreover, rather irregularly, as though it were merely a 
makeshift. A few other odd items, mostly rubbiph, amount to less 
than 1 percent, and complete the quota of vegetable food. 

Seeds of the following uncultivated plants were identified: 

Lesser tarweed (HemizoniafasdcukUa), Spurry {Spergula arvensis). 

Tarweed (Madia saliva). Chickweed (SUllaria media). 

Bur thistle (Centaurea melitemis). Catchfly (Silene sp.)- 

Alfilaria (Erodium cicutarium). Knotweed (Polygonum sp.). 

Black mustard (Brassica nigra), Brome grass (Bromus sp.). 

Miners' lettuce (Montia perfoliata). Wild oats (Avenafatua). 

Red maids (Calandrinia memiesi), Monterey pine (Pinus radiata). 
Pigweed (Amaranthus retroflexus). 

Food of young. — Among the stomachs examined were those of 29 
nestlings, varying in age from twenty-four hours to some that were 
nearly fledged. Taken altogether, the stomachs contained 89 
percent of animal matter to 11 of vegetable. Over 74 percent of 
all was composed of caterpillars, grasshoppers, and spiders. Beetles 
in general amount to 6 percent of the food, or a Uttle more than half 
the quantity eaten by the adults. Very singularly, however, 4.5 
percent of these are carabids, or predatory ground beetles, nearly 
twice as many as are taken by the parent birds, although soft food 
is usually preferred for feeding nestlings. Caterpillars, with a few 
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adult moths and some pupse, aggregate 33 percent, which is three 
times as many as were eaten by the old birds. They were found in 
22 of the 29 stomachs. The most interesting part of this item is 15 
codling moth pupse that were contained in 7 stomachs. Fojir adult 
stomachs also contained one each of these pupae, but they seem to 
be mostly reserved as tidbits for the young. Grasshoppers and 
crickets were found in 21 stomachs, and aggregate 30 percent of the 
food, more than eight times as much as was eaten by the adults, so 
these insects also are evidently reserved for the nestlings. Spiders 
amount to 1 1 percent of the food of the young, although less than 1 
percent of the parents' food. Various other insects and a few snails 
make up the rest of the animal food. 

The vegetable food consists of fruit, grain, and rubbish. Fruit, 
probably cherries, was found in 4 stomachs of one brood. The 
average for each stomach was 43 percent. This was the oldest 
brood taken, and the birds were nearly ready to fly, which probably 
accounts for the large proportion of vegetable food. Oats, found in 
the stomach of one bird about a week old, amounted to about 45 
percent of the contents, and seemed unusual food for so young a 
bird. The other two of the same brood had grass and other rubbish 
in their stomachs. Rubbish is the best term to describe the vegeta- 
ble matter in most of these stomachs. The fruit and grain were all 
that should be called food. 

One can not fail to notice the very pronounced diflference in diet 
between these nestlings and the adults. Not only is the animal 
food of the youijg greatly in excess, but it is practically made up of 
spiders, caterpillars, and grasshoppers. All of these are compara- 
tively soft-bodied creatures, and probably on that account are 
selected for the young. 

SUMMARY. 

In so far as its animal food is concerned, but little fault can be 
found with the Brewer blackbird. The insects eaten are fairly well 
distributed among the various orders, and include only a compara- 
tively small number that are useful. As to fruit, no more is eat^n 
than may be considered a fair return for the destruction of insects. 
The weed seed eaten must be set down to the bird's credit. All 
question, then, in regard to its economic position must rest upon the 
grain it eats. Most of the grain is taken in the months from August 
to February, inclusive. The average amount consumed in those 
seven months is over 75 percent of the food, while the average for 
the other five months is less than 24 percent, yet this last period 
covers the time from sowing to the end of harvest. As matters 
stand at present', probably the bird is doing no harm by eating grain, 
except perhaps under exceptional circumstances. It has a decided 
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proclivity for oats, and if abundant would undoubtedly piove a 
menace to the crop. 

WESTERN MEABOWLARK. 

(Stumella neglecta.) 

Throughout California wherever grassy uplands, fields, and 
meadows occur, there will be seen the western meadowlark. Low, 
rich meadows, verging to marsh, with water near by, form ideal condi- 
tions for this bir^. Nor does it disdain fertile hillsides when not too 
high, and when covered by a thick coat of herbage. Only pro- 
fessional ornithologists take note of the plumage differences between 
the eastern and western species of the meadowlark, but the difference 
in song is evident to the dullest ear. Owing to the snow, meadowlarks 
in the northern and eastern parts of the United States must migrate 
in winter far enough south to find open ground, but in California 
valleys no such necessity exists; so the bird remains on the same 
range the year round, and carries on its good work of destroying 
insects and weeds. 

A few complaints have been made that meadowlarks in California 
eat the seeds of forage plants, notably clover, to an injurious extent. 
As most of the forage plants, including the introduced grasses of tlie 
Pacific coast lowlands, are annuals, the destruction of their seed 
would lessen the next season's feed and be a damage. Probably, 
however, such harm is done only under exceptional circumstances, 
for the stomachs show only a very small percentage of seed of forage 
plants and no clover seed. Another report is that the meadowlark 
does considerable damage to peas. The earliest fields are most 
visited by the birds, and small patches are sometimes almost com- 
pletely destroyed. The later crops are not so badly damaged, and 
in extensive areas the loss is hardly noticeable. All the reports of 
damage to peas thus far received are from southern California, and 
very likely the explanation lies in some peculiar local conditions. The 
birds evidently lose their taste for this kind of food before the season 
is over, and probably find something more palatable which is wanting 
at first. 

In some parts of the San Joaquin Valley the meadowlark has been 
accused, and probably with good reason, of pulling up sprouting grain 
in early spring. It is stated that the bird bores down beside the new 
plant and draws out the kernel. In many cases the amount of grain 
thus destroyed is said to be large. In one instance it was stated that 
the crop over a limited area was reduced 50 percent. The evidence, 
however, is conflicting, as some grain growers in the same localities 
are not aware of any loss. It thus seems probable that the damage 
to grain by the meadowlark is limited in extent and very local, 
38301— Bull. 34—10 6 
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For the determination of the food of the meadowlark 91 stomachs 
were available, distributed throughout the year. The food consists 
of 70 percent of animal matter to 30 of vegetable. Broadly speaking, 
the animal matter is made up of insects and the vegetable of seeds. 

Animal food, — Beetles are the largest item of the animal part of 
the diet. They are evidently a favorite food, for they are eaten 
in every month, with a good percentage in nearly all of them. The 
amount for the year is almost 27 percent. Practically half of this 
consists of the predatory ground beetles (Carabidse). It is not sur- 
prising that the meadowlark should eat these beetles, for nearly all 
of them live on the ground, and walk and run much more than they 
fly; hence they are easily taken. As nearly all the species subsist 
largely upon other insects, their destruction must be considered as a 
flaw in this bird's record. All the other beetles eaten are harmful 
or neutral, and include a number of weevils. One stomach contained 
36 yucca weevils (Rhigopsis effracta) . The greatest number of beetles 
appears to have been eaten in March, when they amount to 72 percent, 
but as only two stomachs were available for that month the record 
is unreliable. 

Wasps and ants (Hymenoptera) aggregate nearly 6 percent. 
They were eaten in every month but two, and ample material would 
undoubtedly show them in every month. Ants, being the more 
terrestrial, seem to be more natural food for the meadowlark than 
wasps or bees, but the bird gets a good share of both. Bugs (Hemip- 
tera) were eaten to the extent of a little more than 4 percent. 
Nearly all of them were stinkbugs (PentatomidsB). They were not 
eaten very regularly, and several months were not represented. May 
was the month of greatest consumption, 27 percent, but this may have 
been accidental. 

Lepidoptera, largely caterpillars, aggregate about 15 percent. 
They were eaten in every month except August, when they were re- 
placed by grasshoppers. February is apparently the month of maxi- 
mum consumption, but a greater number of stomachs might prove 
differently. It is thought that many of these are of the kinds known 
as cutworms, though none were positively identified. AU were un- 
doubtedly terrestrial species, for the meadowlark is not known to seek 
food anywhere but on the ground. 

Grasshoppers, when abundant, are usually eaten very freely by 
all ground feeding birds and by many arboreal species. The west- 
em meadowlark eats them to the extent of something more than 
12 percent of its yearly food. This is a very small percentage for a 
bird of such terrestrial habits. The eastern form eats them to the 
extent of 29 percent, and in August the amount taken reaches 69 
percent of the food of that month. With the western species the 
consumption reaches 42 percent in August, which is the maximum 
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for the year. In the East the grasshopper season is limited to five 
months at most, but in CaUfomia these insects can always be found. 
This makes it all the more suq)rising that California meadowlarks 
do not eat them more freely, but it is noteworthy that nearly every 
species of terrestrial bird in the East eats a larger percentage of these 
insects than does the related species on the Pacific coast. The 
actual percentage of grasshoppers proper eaten by the western 
meadowlark is even less than the above figures indicate, for the record 
inchideB quite a number of crickets, both the black and the brown 
or wood cricketfi (StenopelmattLs), One stomach contained 12 wood 
crickets. Crane ffies (Tipulidse), spiders, sowbugs (Oniscus), and a 
few snails make up the rest of the animal food, nearly 6 percent. 
More than half of this item consists of the crane flies (daddy longlegs) 
found in one stomach taken in April, in which they amounted to 45 
percent of the stomach's contents. 

The following insects were identified in the stomachs of the western 
meadowlark: 

COLEOPTERA. 

CaloBoma externum. Eurymetopon cylindricum. 

TriasTxa longula. Blapstintu dilatatus, 

Silpha ramosa, Rhigopgis effracta. 

Dolopius laterqlis. Sitones hispiduluB. 
Taphrocerus gracilis. 

ORTHOPTBRA. 

Stenopelmatus sp. 

Vegetable food, — The vegetable food of the western meadowlark 
may be arranged under three heads: Fruit, grain, and weed seed. 
In one stomach taken in November was found something which was 
doubtfully identified as fruit pulp, but no other stomach contained 
a trace of fruit, and this bird has rarely been accused of eating fruit. 

From August to March inclusive, grain is one of the most impor- 
tant articles of food. The average monthly consumption for the 
year is 27.5 percent, but for the eight months just indicated the 
average is 41 percent. In the other four months, that is, from April 
to July inclusive, which include the ripening and harvesting of the 
crop, no grain except a little com was eaten. Grain of some kind 
was found in 60 of the 91 stomachs, and 4 were entirely filled with it. 
Com is eaten only occasionally, and amounts to but 1 percent of the 
food. It was all taken in May and June. Wheat was eaten from 
October to January, inclusive. It amounts to over 1 1 percent for 
those months, but to less than 4 percent for the whole year. As is 
usual with grain eating birds, oats are the favorite kind. They were 
eaten from August to March inclusive, and average nearly 33 percent 
for those eight months, and for the year a little less than 22 percent. 
The greatest quantity, nearly 57 percent, was eaten in January, but 



Digitized by 



Google 



68 BIBDS OF CALIFORNIA AFFECTING FBXHT INDUSTEY. 

nearly as much was taken in September. March, the month of seed- 
mg, shows the least, 10 percent. Barley was found m 6 stomachs 
taken in November, and amounts to less than 1 percent for the year. 
Weed seed forms only 2 percent of the yearly food of the western 
meadowlark. With the eastern bird it aggregates a Uttle more than 
11 percent. It seems strange that a bird which obtains its food from 
the ground, sltUt whose vegetable diet consists so largely of seeds, 
should neglect a food that furnishes sustenance to so many other 
species of birds. Weed seed was eaten so irregularly as to indicate 
that it was taken only as a makeshift. December was the month 
of greatest consumption, when it amounted to 15 percent. 

SUMMARY. 

Three items of damage may be brought up against the meadow- 
lark. The first is the destruction of predaceous ground beetles 
(CarabidfiB), which amount to one-eighth of its food. This, however, 
constitutes but a small offense when we consider the number of cater- 
piUars and grasshoppers which the bird also destroys. The dam^e 
to peas and grain when sprouting are undoubtedly real and in some cases 
serious, but the conflicting testimony in regard to these points indi- 
cates that this damage is due to local conditions, and it is probable 
that a careful study of the attendant circumstances will lead to a 
remedy. 

In some communities, especially in the South and West, where 
meadowlarks are most abundant, there is a tendency to include them 
among game birds. The tiny body of the meadowlark, however, has 
slight food value as compared with the value of the living bird to the 
agriculturist. While the western meadowlark can not be classed in 
the front rank of the proved friends of the farmer, its services are 
sufficiently real and important to earn protection wherever it is found. 

BULLOCK ORIOLE. 

(Icterus bullocki.) 

Over most of the plains and valleys of CaUfomia, where trees are 
available for nesting and foraging, the Bullock oriole (PI. V.) is a com- 
mon summer visitant. In the West it takes the place occupied in the 
East by the Baltimore oriole. In food, nesting habits, and song the 
birds are similar. Both are migratory and remain on their summer 
range only about five or six months. They are rather domestic in 
habits, and take kindly to orchards, gardens, and the vicinity of 
farm buildings, and often live in villages and in the parks of large 
towns. Their diet is largely made up of insects that infest orchards 
and gardens. Their favorite foraging places are trees, where they 
may be seen examining every leaf in search of their customary food, 
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caterpillars and other leaf-haunting insects. When fruit trees are in 
bloom they are constantly busy among the blossoms, and probably 
save many of them from destruction. 

For the investigation of the food of the Bullock oriole 162 stomachs 
were available. They were taken in the five months from April to 
August inclusive, and probably give a very fair idea of the food for 
those months. Analysis of the contents shows about 79 percent of 
animal matter to 21 of vegetable. 

Animal food, — ^The animal food consisted mainly of insects, with a 
few spiders, a lizard, a mollusk shell, and eggshells. Beetles amounted 
to 35 percent, and all except a few ladybugs (CoccinellidsB) were 
harmful species. The coccinellids were found in 9 stomachs, but the 
percentage was insignificant. Many of the beetles were weevils, and 
quite a number belonged to the genus Bdlaninus, which lives upon 
acorns and other nuts. Ants were found in 19 stomachs, and 1 
contained nothing else. Hymenoptera other than ants were found 
in 56 stomachs, and entirely filled 2 of them. Including the ants, 
they amount to nearly 15 percent of the food of the season. The 
month of maximum consumption was April, when they reached over 
29 percent of the monthly food. 

One of the most interesting articles of food in the oriole's dietary is 
the black olive scale (Saissetia oleae). This was found in 45 stomachs, 
and amounted to 5 percent of the food. In one stomach these scales 
formed 87 percent of the contents; in another, 82; and in each of 
two others, 81 percent. In one of these 30 individual scales could 
be counted. Scales were evidently a standard article of diet. They 
were eaten regularly in every month of the oriole's stay except April. 
Hemiptera other than scales are eaten quite regularly. They amount 
to a little more than 5 percent of the food. The month of greatest 
consumption was July, when they formed over 13 percent. They 
were mostly stinkbugs, leafhoppers, and tree hoppers. Plant lice 
(Aphididffi) were found in one stomach. 

Lepidoptera, in the shape of moths, pupae, and caterpillars, are the 
largest item of the oriole's animal food. April, the month of the 
bird's arrival from the South, is the month of g^;eatest consumption, 
nearly 63 percent. The month when the fewest are taken is July, 
not quite 8 percent. This also is the month when the Baltimore 
oriole eats the fewest caterpillars. For the Bullock oriole the average 
consumption during its summer stay is a little more than 41 percent 
against 34 percent by the Baltimore. Perhaps the most interesting 
point in connection with the Lepidoptera is the eating of the pup» 
and larvfiB of the codling moth (Carpocapsa pomoneUa). These were 
found in 23 stomachs, which shows that they are not an unusual 
article of diet. No less than 14 of the pupa cases were found in one 
stomach, and as they are very fragile, many others may have been 
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present, but broken up beyond recognition. It is curious that the 
oriole should find these insects. During the greater part of their 
larval life they are concealed within the apple. When ready to 
pupate they crawl out and at once seek some place of concealment, 
such as a crevice in bark or among clods or rubbish, where they can 
undergo their changes. To find them, therefore, birds must hunt 
for them. This would be very natural work for woodpeckers, tit- 
mice, creepers, and nuthatches, but it seems a surprising habit for 
an oriole. 

Grasshoppers probably do not come much in the oriole's way. 
They were eaten, however, to the extent of a little more than 3 per- 
cent. In June they rise to somewhat more than II percent, which 
is the maximum. August is the month in which most birds eat the 
greatest quantities of grasshoppers, but none of the orioles collected 
in that month had eaten any. In spite of the fact, however, that 
grasshoppers are eaten so sparingly, 2 stomachs, both taken in June, 
contained nothing else, and another had 97 percent of them. 

Various insects and spiders, with a few other elements, make up 
the rest of the animal food, a little more than 5 percent. Spiders do 
not form any important percentage of the oriole's food, but are prob- 
ably eaten whenever found. They were identified in 44 stomachs, 
but no great number appeared in any. The scales of a lizard were 
found in one stomach and the shell of a snail in another. Eggshells 
occurred in 8 stomachs, and one egg was apparently eaten when fresh. 

Eggshells are often seen in birds' stomachs and in most cases are 
supposed to be empty shells, which have been thrown from the nest. 
In the examination of the stomachs of over 200 species of birds, 
eggshells have been found in some of the stomachs of a great majority 
of the species. While most of these may have been empty shells, 
some of the cases are very questionable, and it is probable that occa- 
sionally individuals of most species of birds yield to the temptation 
to eat a fresh egg when a favorable opportunity occurs. 

Vegetable food, — Practically all of the vegetable food consists of 
fruit, which amounts to a httle more than 9 percent. Other vege- 
table matter aggregating less than 2 percent is largely rubbish, prob- 
ably taken accidentally. Fruit was eaten in the four months from 
May to August inclusive. The maximum quantity was taken in 
July, when it amounted to nearly 40 percent. It was found in 67 
stomachs, of which 16 contained cherries; 11, figs; 5, blackberries or 
raspberries; 1, elderberries; and 34, fruit pulp not further identified. 
One stomach was entirely filled with the pulp and seeds of figs. 
While this is a high percentage of fruit, most of which is of cultivated 
varieties, it is probably well paid for by the destruction of harmful 
insects. It, is doubtful if any fruit grower would be willing to sacri- 
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fice the oriole, with its brilliant plumage and cheerful song, even if 
it took more fruit than it now does. 

SUMMARY. 

From an esthetic point of view the Bullock oriole has few rivals, 
and from an economic standpoint it has only one fault — that it does 
eat some fruit. It is not, however, so abundant that its ravages are 
likely ever to become serious, and its present numbers should be 
^rictly protected. 

SPABBOW FAMILY. 

{Fringillidse.) 

The sparrow family embraces a large nmnber of birds of wide 
distribution, great diversity of form, and considerable variation in 
food habits. They are in general characterized by short, stout, 
conical bills, with which they hull seeds or crush beetles and the 
toughest skinned fruit. They are the great seed eaters of the feath- 
ered race. The quantity of seeds of noxious weeds consumed by 
the host of sparrows, especially in winter, is enormous. While the 
great bulk of the food of this family consists of vegetable matter, 
most of the species eat some animal food during the period of repro- 
duction, and feed their young upon it during the first two weeks of 
their lives. The sparrows proper, commonly known as finches, 
linnets, or buntings, are, with a few exceptions, of subdued colors 
and quiet habits and subsist mostly upon vegetable food. On the 
other hand, such aberrant forms as grosbeaks and towhees eat a 
certain amount of animal food throughout the year. 

In California about 60 species and subspecies of sparrows proper 
have been recorded, besides about a dozen grosbeaks and towhees. 
Not all of these, however, have such habits as render them of economic 
importance, and as many of the subspecies do not differ essentially 
in their food they are treated together. 

WILLOW GOLDFINCH. 

{Astragalinns tristis salicamans.) 

The willow goldfinch, wliile found over most of the State west of 
the Sierra, is very locally distributed. Its plumage is beautiful, and 
its song, while not remarkable for power or volume, is sweet and 
cheery. The western goldfinches, Hke the eastern, feed principally 
upon seeds, and seem to have a special taste for those of thistles. 
When one finds a ripe thistle head, he at once begins to pick out the 
seeds and scatter the down, at the same time making a great jubi- 
lation, as though he enjoyed the fun of seeing the down fly. This 
habit has earned for them the name of thistle bird. They are 
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eminently seed lovers, and rarely eat anything else, except a few 
insects during the season of reproduction. The only mischief so 
far imputed to them is the eating of the seeds of useful plants, such 
as lettuce and other vegetables on seed farms. Investigation has 
failed, however, to find a case where the damage was considerable. 
The writer visited some of the largest seed farms in California and 
ascertained that while birds, especially goldfinches, ate some of the 
ripening seeds, the damage had never been serious enough to warrant 
any protective measures. The writer observed goldfinches feeding 
on lettuce seed, but the birds were few, and all they could eat would 
have no appreciable effect on the quantity of seed harvested. 

One marked peculiarity of the goldfinches is their bibulous habits. 
They seem always in need of water, perhaps owing to the habit of 
eating dry seeds. The writer has seen more goldfinches drinking in 
one day than he has seen of all other sj>ecies in his whole fife. 

Only 84 stomachs of the willow goldfinch were available for exami- 
nation, but such is the imiformity of the food that a larger number 
would probably not give a very different resxilt. No stomachs 
were taken in December, but all the other months were represented. 
The food for those months amoimts to 5 percent of animal matter 
to 95 of vegetable. All the animal food was found in 10 stomachs, 
9 being taken in March, April, and May, and 1, containing 2 larvae, 
in September. Practically all the vegetable matter is seeds. 

Animal food. — The animal food was composed entirely of 3 orders 
of insects: Bugs (Hemiptera), flies (Diptera), and caterpillars 
(Lepidoptera). Bugs were contained in 5 stomachs and were all 
plant Uce (Aphididse). They aggregated a little less than 2 percent. 
FUes were found in 1 stomach taken in April. They were in the shape 
of larvae or maggots and amounted to less than one-half of 1 per- 
cent. CaterpiDars were contained in 6 stomachs and aggregated 
less than 3 percent. Beetles, wasps, ants, and grasshoppers, which 
so often constitute the bulk of the animal food of birds, are entirely 
wanting in the stomachs of the willow goldfinch, as also are spiders. 

Vegetable food. — Vegetable matter appeared in every one of the 
84 stomachs, and 73 of them held no other food. Hulls of oats were 
found in 1 stomach taken in May. It amounted to 65 percent of 
the contents of that stomach, and was the only thing of economic 
value found in any one of the 84 stomachs. It amounted to less than 
one-half of 1 percent of the year's food. Seeds of various weeds come 
to over 91 percent of the diet, and are found in every stomach in every 
month. For seven months weed seed constituted the entire food. 
The following plants were identified: Centaurea or bur thistle in 18 
stomachs, alfilaria or filaree in 13, simflower in 12, groundsel in 4, 
mouse-ear, rust weed, and tarweed in 2 each. As the goldfinch takes 
a good deal of gravel into its stomach, many of the seeds are ground 
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up SO that recognition is impossible. A few stomachs contained a 
vegetable food that could not be identified, perhaps some lai^e seed 
broken up and discolored. Two stomachs containing this substance 
were those of nestlings 12 days old. One was entirely filled with it, 
but the other contained 75 percent of caterpillars. 

SUMMARY. 

There are probably few birds that do so little harm as the willow 
goldfinch. Its animal food, though small in quantity, is composed 
entirely of harmful insects. It eats no fruit and practically no grain. 
Most of its food consists of the seeds of noxious or neutral plants. Its 
food habits commend the bird, as much as its bright plumage and 
fine song. 

OREEN-BACKED GOLDFINCH. 

(Astragalinus psaltria hesperophilus.) 

The green-backed goldfinch (PI. VI) occurs over most of Cahfornia, 
except the mountains and the deserts, and is one of the most abim- 
dant birds. It is a lover of the orchard and garden, and delights to 
linger along the roads and in weed patches. Its favorite feeding 
grounds are in open pastures, where the bur thistle (Centaurea 
melitensis) grows, a plant specially adapted to the wants of the gold- 
finch, for it throws out from the roots short seed-bearing stalks that 
bear seed, while the rest of the plant is making growth and getting* 
ready to produce the main crop. The goldfinches know where these 
seeds are, and apparently get every one of them. Next in favor is the 
groundsel (Senecio), which grows in orchards, and on the unripe seeds 
of which the goldfinches feed to repletion. In the investigation of 
the food of this bird 476 stomachs were examined. They were taken 
in every month, and are well distributed. Animal food amounts to 
1.7 percent and vegetable food to 98.3. 

Animal food, — ^Animal food was contained in 50 stomachs, all 
taken in the four months from June to September inclusive, except 
one, which was taken in November. This stomach contained 20 per- 
cent of some insect food, apparently flies. In one stomach taken in 
September beetles formed 1 percent of the contents. No other trace 
of a beetle was found. A small wasp or bee was identified in one 
stomach, also taken in September. It amounted to 2 percent of the 
contents and was the only hymenopterous insect found. Cater- 
pillars amount to only a small fraction of 1 percent, and were con- 
tained in 2 stomachs, one taken in June and the other in July. 

The great bulk of the animal food was made up of Hemiptera in 
the form of plant lice. These were found in 46 stomachs distributed 
through the four months from June to September inclusive, though 
more than half of them were taken in August. One stomach was 
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entirely filled with these insects, and in another 300 were counted. 
Considered in relation to the food of the year, however, they amount 
to only 1.6 percent. Many of these plant Uce are of the kind com- 
monly called woolly aphids, because their bodies are covered with 
a white cottony appearing substance, really a white wax, ^ivhich 
exudes from the body of the insect. While the destruction of this 
small number of insects may seem insignificant, yet the goldfinch is 
one of the forces that keep within reasonable bounds the immense 
swarms of these prolific and pestiferous creatures. By far the greater 
number of these aphids were found in the crops and not in the 
stomachs; but as many of the latter were not accompanied by the 
crops, possibly the goldfinch consumes many more of these insects 
than is shown above. Then, too, aphids are very fragile, and by the 
time they reached the stomach many of them were probably too much 
reduced to be identified. 

Vegetable food. — ^The vegetable food may be divided into 4 cate- 
gories: Fruit, grain, weeds, and miscellaneous matter. Fruit was 
found in 7 stomachs, all taken in June, July, and August. In one 
case it was a berry with small seeds, which have not yet been identified ; 
in the others it could be classed only as fruit pulp. Altogether it 
amounts to three-tenths of 1 percent of the yearns food. A single 
kernel of wheat was found in 1 stomach taken in December. Weed 
seed is the standard food of this goldfinch. It aggregates over 96 
percent of the year's diet, and in January and March nothing else is 
eaten. The month of least consumption, August, shows over 86 per- 
cent, and in every other month it is above 94. While several species 
are eaten freely, the chief is the Napa, or bur thistle (Centaur ea mdi- 
tensis), which was found in 243 of the 476 stomachs, and would seem 
to be the staflF of Ufe of the goldfinch. It is a small hard seed covered 
with an apparently sihceous shell, with a hook at one end and a 
bunch of stiflF bristles at the other." Generally the bird skillfully 
removes this shell and swallows only the starchy pulp. Many kinds 
of weed seed were found in the 469 stomachs examined, and only 7 
did not contain any; 394 contained nothing else. 

Other vegetable food, some of it not satisfactorily identified and 
some of it rubbish, amounts to IJ percent of the whole. In regard 
to eating seeds of garden vegetables on seed farms, what was said of 
the willow goldfinch will apply with equal truth to this species. 
What seemed to be the petals of flowers were found in a few stomachs, 
but did not reach a respectable percentage. It does not appear 
that the green-backed goldfinch requires any other food than weed 
seed, and of this one or two varieties suffice. The following is a list 

a PL II, fig. 1, Part I, opp. p. 16. 
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of the seeds identified and the number of stomachs in which each 
species was foimd: 

Sunflower {Helianthus sp.) 4 

Lesser tarweed {Hemuoniafasdculata) 1 

Tarweed {Madia sativa) 23 

Majrweed (Anthemis cotula) 10 

Groundsel (Senecio vulgaris) 33 

Bur thistle {Centanrea melitensU) 243 

Black nightshade (Solanum nigrum) 1 

Turkey mullein (Eremocarpus setigerut) 18 

Alfilaria {Erodium cicutarium) 9 

Black mustard (Brassica nigra) 1 

Miner's lettuce ( Montia perfoliata) 2 

Red maids {Calarubinia menziesi) 1 

Pigweed (ATnaranthus retroflexus) 30 

duckweed {SUllaria media) 3 

Catchfly (Silene sp.) 1 

Knotweed (Polygonum sp.) 2 

Sorrel (Rumex sp.) 1 

Sedge {Carex sp.) 6 

SUMMARY. 

If there are any faults in the food habits of the green-backed gold- 
finch, the writer does not know them. The little animal food it con- 
sumes consists of hannful insects, and practically all of its vegetable 
food consists of seeds of useless or harmful weeds. This goldfinch 
should be protected to the fullest extent. 
^. 

INTERMEDIATE AND NUTTALL SPARROWS. 

(Zonotrichia leucophrys gamheli and nuUalli.) 

One or the other of these two subspecies of the white-crowned 
sparrow is found throughout the year in some part of California, and 
in winter the intermediate (gamheli) is distributed nearly all over the 
lower parts of the State. These sparrows frequent valleys, brushy 
hillsides, highways, and cultivated fields. The only complaint against 
them is that in spring and in winter they eat buds of fruit trees. Buds 
are usually overabundant, and the loss of some is generally a benefit 
to the tree ; in any event it would require a very thorough disbudding 
to do much damage. 

For the investigation of the bird's food, 516 stomachs were avail- 
able, taken in every month of the year, though August was represented 
by only one, and May and July by two each. The first analysis gives 
7.4 percent of animai matter to 92.6 of vegetable. 

Animal food, — Beetles amount to 1.4 percent of the food. In June 
they reach nearly 8 percent, but in the other months are unimportant. 
Practically all of them are harmful. Hymenoptera amount to 1.9 
percent. In June they reach over 16 percent, but in the other months 
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rise barely above 1 percent. They were contained ir» 86 stomachs, 
of which 48 held ants and 18 contained wasps and"Tb^ jb. Parasitic 
species were noted in several stomachs. 

Hemiptera amount to one-half of 1 f>ercent, and were identified n 
11 stomachs, of which 5 contained black oUve scales; 2, leaflioppers; 
3, stinkbugs; and 1, a tree hopper. Caterpillars are the largest item 
of animal food and amount to about 3.5 f>ercent. Most of them were 
eaten in July, when they constituted 37.5 percent of the food, but as 
only 2 stomachs were collected in that month, this record can not be 
taken as final. 

Vegetable food, — Fruit amounts to 4.5 percent. It was eaten rather 
irregularly, but most of it from March to July, inclusive. A mere trace 
was found in stomachs taken in September and October. Elder- 
berries were found in 5 stomachs, blackberries or raspberries in 3, 
figs in 3, cherries in 2, and in 1 a small berry not positively identi- 
fied. The cherries were unripe and only partly grown. A little pulp 
was noticed that might have been from some larger fruit. The great 
bulk of it was taken in May, June, and July. Grain aggregates 8.6 
percent. It was contained in 69 stomachs, as follows: Oats in 56, 
wheat in 7, barley in 5, and com in 1. Most of it was eaten in the 
three winter months, a Uttle in the fall and spring, but practically 
none in summer. Only 3.5 percent was eaten in March, which would 
seem to indicate that this bird does not devour the newly sown grain. 

Like many other fringilline birds, white-crowned sparrows subsist 
largely on weed seed. It is eaten freely in every month, and amounts 
to 74 percent of the yearly food. June is the month of least consump- 
tion, 33 percent, but that is the month when the most insects and fruit 
are eaten. The 1 stomach taken in August was entirely filled with 
this food, and it was over 90 percent of the contents of those taken in 
September and October. Of the 516 stomachs only 38, or a Uttle 
more than 7 percent, contained no weed seed. 

Following is a Ust of the species identified and the number of 
stomachs in which each was contained : 

Sunflower (Helianthus ep.) 3 

Lesser tarweed (Hemizonia/asciculata) 1 

Tarweed ( Madia saliva) 34 

Mayweed {Anthemis cotula) 75 

Bur thistle (Centavrea melitensis) 38 

Sow thistle (Sonchus asper) 4 

Prickly lettuce (Ladiuxi scariola) 1 

Nightshade (Solanum nigrum) 70 

Senna (Cassia Bp.) , 7 

Lupine (Lupinus sp.) 1 

Clover { Tri/olium sp.) .* 1 

Mountain lilac (Ceanothus sp.) 1 

Poison oak (Rhus diversiloba) 12 

Alfilaria (Erodium ciciUarium) 45 
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Geranium (Geranium dissectum) 18 

Black mustard { ^nca nigra) 3 

California poppy {E^tchscholUia califomica) 1 

Miner*8 lettuce ( Montia perfoliata) 29 

Red maids {Calandrinia memiesi) 4 

Purslane (Portulaca oleracea) 4 

Pigweed (Chenopodium allmm) 12 

Rough pigweed (Aviaranthus retroflexus) 208 

Spurry {Spergula arvensis) 10 

duckweed (Stellaria media) 16 

CaicMyiSileneBp.) 29 

Knotweed (Polygonum sp.) 76 

Sorrel (Rumex sp. ) 18 

Brome grass (Bromus sp.) 20 

Wild oats (Avenafatua) 34 

Canary seed (Phalaris canariensis) 2 

Johnson grass (Andropogon sorghum) 1 

Sedge ( Car ex sp.) 11 

Unidentified 168 

As this bird takes a great deal of gravel, the seeds eaten are soon 
ground into paste, which renders specific identification impossible. 
Many stomachs were entirely filled with food in this condition, which 
accounts for the large amount of unidentified material. Very few 
whole seeds were unidentified. The white-crown is evidently fond 
of variety, for several stomachs contained as many as 9 different 
species of seeds. It will be noted also that rough pigweed is the 
favorite food, while the Arkansas goldfinch preferred bur thistle. 

Miscellaneous vegetable matter amoimts to 5 per cent, and was 
f oimd in 30 stomachs. Of these, 1 1 contained fragments of flowers, 
probably of fruit trees, for in some cases the embryo fruit could be 
made out. This is not a very heavy indictment on the score of 
destroying buds and blossoms. Fibrous vegetable matter of uncer- 
tain origin was found in quite a number of stomachs ; perhaps it was 
grass which had been subjected to the grinding action of the stomach. 

SUMMARY. 

Evidently neither the farmer nor the fruit grower has much to fear 
from the white-crowned sparrow. On the contrary the bird destroys 
some insects, all of which are harmful, and a vast number of seeds of 
noxious weeds. The little fruit it eats is mostly wild, and its grain 
eating is practically confined to the months when the only grain 
available is waste or volunteer. In the above record there is httle 
to substantiate the accusation that the bird destroys fruit buds, and 
probably it is only imder very exceptional circumstances that it does 
any damage in this way. 
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GOLDKK-CBOWNED 8PABBOW. 

(Zonotrichia coronata.) 

The golden-crowned sparrow armnes in Califoniia from the north 
in September, and departs for its summer residence in April. In 
winter it spreads over the coimtry , Uves wherever food can be obtained, 
except perhaps in the forest, and may often be seen in the garden 
among the fruit trees or in the rose bushes. It is also f oimd in lonely 
canyons or on the cattle ranges in the hills. In general appearance 
and in food habits it does not differ essentially from the white-crown. 
For the determination of its food 184 stomachs were available, taken 
from October to April, inclusive. The animal food amounts to 0.9 
percent, vegetable to 99.1. 

Animal food. — ^The animal food consists of insects, and is pretty 
well distnbuted among the various orders. No great quantity was 
f oimd in any one stomach, and it is eaten so rarely and in such small 
quantities that the wonder is that it is eaten at all. Singularly 
enough two worker honeybees were foimd in one stomach. It is 
evident that the golden-crown does not search for insects, and takes 
only those that come in its way. 

Vegetable food. — ^The vegetable food consists of fruit, buds and 
flowers, grain, and some miscellaneous matter. Fruit can not be a 
prominent item in the food of this sparrow, owing to the time of year 
it spends in California. One stomach taken in March contained a 
little fruit pulp, probably left over from the previous season. Fruit 
was foimd also in 2 stomachs taken in October and in 2 taken in 
November. In one it consisted of elderberries; in one, of grape; in 
another, it was thought to be apple; while in the fourth, it was 
imidentifiable. In all, it amounts to a little more than 1 percent 
of the food. Remains of buds and flowers were found in stomachs 
taken in every month of the bird's stay in the State, except October 
and November, when buds are very small. They were foimd in 66 
stomachs; th^ average for the season is 29.5 percent, and in March 
it rises to nearly 78 percent. Where this bird is abimdant, it may do 
mischief if it visits the orchards. In the stomach of no other species 
yet examined has been found so much of this kind of food, which 
makes it probable that much of the bud and flower eating imputed 
to the linnet and white-crown is really done by the golden-crown. 

Grain was eaten during every month of the bird's stay in the State, 
but as none of these was a harvest month, little damage was done. 
March, the sowing month, showed but Uttle more than 5 percent, 
while over 66 percent was eaten in January. The average for the 
season was nearly 26 percent. It was found in 23 stomachs, of 
which 12 contained oats; 6, wheat; 2, barley; 2, com; and 1, doubtful. 



Digitized by 



Google 



SPAKBOW FAMILY. 79 

Weed seed amounts to 33 percent of the food and is eaten in every 
month. It is, however, complementary to the bud and blossom 
food, the one increasing as the other decreases. Weed seed begins 
with a percentage of 83 in October, and gradually diminishes, while 
buds and blossoms appear first in December with 22 percent and 
increase to their maximum in April. 

Below is a list of species identified, showing the number of stomachs 
in which each was contained : 

Tarweed (Madia saliva) 11 

Mayweed (Anthemis cotula) 15 

Bur thistle (Centaurea melitensis) 18 

Nightshade (Solanum nigrum) 16 

Lupine (Lupinus sp.) 1 

Clover ( Trifolium sp.) 2 

Turkey mullein {Eremocarjms setigerus) 2 

Poison oak (Rhtis diversiloba) 30 

Alfilaria (Erodium dcutarium) 16 

Geranium (Geranium dissectum) 16 

Mustard (Brassica nigra) 1 

Rough pigweed (Amaranthus retroflexus) 18 

Spiury (Spergula arverms) 4 

Chickweed (SUllaria media) 10 

Catchfly (Silene sp.) 1 

Knotweed (Polygonum sp.) 10 

Sorrel (Rumex sp.) 10 

Brome grass (Bromus sp.) 11 

Sedge (Carex sp.) 1 

Seeds of conifer 1 

Unidentified : 39 

The last item includes stomachs in which the food was groimd to a 
pulp, rendering identification impossible. Few whole seeds were 
unidentified. Poison-oak seeds are indicated as found in 30 stomachs, 
but as a matter of fact not a single seed of that plant was seen in any 
stomach. The birds ate only the wax which surrounds those seeds 
and which contains certain woody granules by which it can at once 
be identified. This species, then, does not aid in the dissemination of 
these noxious plants. 

SUMMARY. 

From the foregoing it is evident that the golden-crown during its 
stay in California does but Uttle service in destroying insects. On 
the other hand, it does no direct harm to fruit, and little, if any, to 
grain. It does good by destroying weed seed, although not as much 
as some other species. By the destruction of buds and blossoms it 
may do serious harm where it is numerous and visits the orchards. 
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WESTERN CHIPPING SPARROW. 

(Spizella passerina arizonx.) 

The western chipping sparrow occurs during the breeding season 
and early fall over most of the State, and winters sparingly in the 
southern part. Like its eastern relative it is very domestic, and often 
builds its nests in gardens and orchards. The bird well merits the 
name socialis, now, imhappily, superseded, and its gentle and con- 
fiding ways endear it to all bird lovers. It is one of the most insectiv- 
orous of all the sparrows, and is valuable in the garden or about the 
farm. 

For the investigation of this bird's food 96 stomachs were available. 
They were taken from April to October inclusive, and probably give 
a fair idea of the food for that part of the year. It is quite likely 
that the winter food consists largely, if not entirely, of weed seeds, as 

4 stomachs taken in the southern part of the State in winter (not 
included in this investigation) were almost entirely filled with this 
food. The first division of the stomachs' contents gives 45 percent 
of animal food and 55 percent of vegetable. 

Animal food. — ^The animal food consists of insects and spiders, with 
a few bits of eggshell. Beetles were eaten from April to August inclu- 
sive, with the maximum of 23 percent in July. In one stomach were 
the remains of 30 weevils or snout beetles, but so badly crushed and 
broken that specific identification was impossible. The average 
monthly percentage is 6.7. Hymenoptera amount to 11.8 percent. 
They are represented mostly by ants, with which several stomachs 
were entirely filled. The greatest quantity were eaten in June, when 
they aggregated 67.5 percent, or more than four-fifths of the animal 
food for the month. In the other months they were taken rather 
irregularly and in small quantities. 

Hemiptera are eaten to the average extent of 7.5 percent. They 
appear rather irregularly, and the greatest consumption is in October, 
20 percent. None were found in August or September stomachs, but 
as only 4 were collected in October, and not many in the two previous 
montlis, the record can not be considered as fully reliable. They con- 
sist of stinkbugs and leafhoppers, with a few others, of which the 
most interesting are scales and plant lice. These were each found in 

5 stomaclis. The scales were the black olive species (Saissetia olese). 
Diptera, or flies, do not appear to be favorite food with the cliipping 
sparrow. They were eaten only in the months from April to July 
inclusive, with the maximum consumption in May, when about 12 
percent were taken, or more than half of all. The average per month 
is only 3 percent. 

Caterpillars are evidently the favorite animal food, as they were 
eaten to an average extent of 14.7 percent, or more than any other 
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insect. They appear in the food during every month of the bird's 
stay in the north except October, and probably a greater number of 
stomachs would have shown some in that month. Two stomaclis 
contained pup» of the codling moth. Only one stomach held grass- 
hoppers, and that was taken in June. Some spiders and eggshells 
make up nearly 1 percent, and complete the animal food. 

Vegetable food. — Grain in the shape of oats was found in 5 stomachs, 
all collected in July. The total amount for that month is 6 percent, 
or less than 1 percent for the season. A mere trace of fruit was found 
in one stomach in June. Weed seed was eaten in every month of the 
bird's stay, and probably throughout the year. It amounts to over 
53 percent of the food, and in September rises to 98 percent. June 
was the month of least consumption, 9 percent, when insects evidently 
took its place. The species identified, and the number of stomachs 
in which each was found, are as follows: 

Bur thistle {Centavxea melitensis) 2 

Nightshade {Solanum nigrum) 1 

Alfilaria (Erodium cicutarium) 37 

Miner's lettuce {Montia perfoUata) 3 

Red maids {Calindrinia memeisi) 2 

Rough pigweed {Amaranthus retrofiexus) 16 

Chickweed {Stellaria media) 13 

Knotweed (Polygonum sp.) 1 

Timothy (Phleum pratense) 1 

Meadow grass (Poa sp.) 1 

Panic grass {Panicum sanguinale) 2 

Wild oats (Avenafatva) 1 

Sedge (Carexsp.) 2 

Unidentified 32 

Most of the unidentified seeds were so badly ground up that it was 
impossible to recognize the species. The greater part probably 
belonged to species included in the above list. A few very small 
grass seeds were not further identified. 

Feeding the young. — ^A nest with 4 young of this species, about 6 days 
old when first observed, was watched at different hours on four days. 
On the morning of the fifth day a pair of jays carried off the young 
birds. In the seven hours of observation 119 feedings were noted, 
or an average of 17 feedings per hour, or four and one-fourth feedings 
per hour to each nestling. This would give for a day of fourteen hours 
at least 238 insects destroyed by the brood. 

SUMMARY. 

In the foregoing discussion of the food of the chipping sparrow it 
plainly appears that the diet is made up almost exclusively of harm- 
ful elements. No useful beetles of any consequence were eaten. Of 
Hymenoptera, ants, which are either harmful or neutral, predominate, 
38301— Bull. 34—10 6 
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while caterpillars, which are a universal pest, are the favorite animal 
food. In the vegetable portion of the diet fruit and grain appear as 
mere traces, while the seeds of noxious weeds make up the bulk of 
the food. It is not necessary to further eulogize this bird, as it is 
already welcomed everywhere, as it should be. 

WESTERN SNOWBIRD. 

(Junco hyemalia thurberi and other subspecies.) 

Several subsf>ecies of junco occur in California. One form, J. 
pinosu8j is a resident of the Monterey Bay region the year round. 
Another, thurberi, is a resident of the State throughout the year, but 
winters in the valleys and breeds in the mountains. Two others, 
oreganus and connedens, occur in winter only, when all the forms 
spread out and cover a considerable part of the State. It would be 
better to treat the four races separately, but as many of the stomachs 
were collected before the races were recognized, their exact identity 
is unknown. They will be discussed, therefore, as a whole, but what 
is said of summer food will not apply to oreganus and connedens. 

For this investigation 269 stomachs were available. They were 
collected in every month except May. March, April, June, and 
August are poorly represented, but the other months have each a 
good quota. The first analysis of the food gives 24 percent of animal 
matter to 76 of vegetable. 

Animal food. — Beetles amount to 6 percent, and nearly all were 
eaten in the months from March to July inclusive, with no record 
for May. With the exception of two ladybirds (CoccinelUdse) found 
in 2 stomachs, not a useful species was identified in the whole. 
Weevils make up the bulk of this item, and a species of scolytid 
(JPldaosinus punctatus) was found in 1 stomach to the extent of 
65 percent of its contents. Hymenoptera were represented mostly 
by ants, with a few wasps, amounting in all to a little more than 2 
percent of the food. Caterpillars are apparently the favorite insect 
food, forming 9.4 percent of the diet. The great bulk were eaten 
from April to August, and the single stomach taken in August con- 
tained 67 percent of them. No special pest was identified. Bugs, 
grasshoppers, a few other insects, and spiders, make up the remainder 
of the animal food, 7.3 percent. 

Vegetable food, — Seeds of blackberry or raspberry were found in 
1 stomach and elderberries in 2. In 14 stomachs taken in November 
was found* fruit pulp averaging over 1 1 percent of the food of the 
month. As all fruit except oUves is harvested before that time, 
probably the berries were of no value. 

Grain was eaten from October to March inclusive, and amounted 
to 8 percent for the year. All of it was contained in 30 stomachs, as 
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foUows: Oats in 15, wheat in 9, barley in 4, com in 1, and unidenti- 
fied in 1. None was taken in a harvest month. The greatest 
amount, more than 30 percent, was eaten in March, the sowing 
month, probably much of it from newly sown fields. 

Weed seed aggregates 61.8 percent of the food, and was eaten in 
every month. In September it amounted to nearly 95 percent. A 
few seeds, mostly of grass, were not identified. The following is a 
list of identified species and the number of stomachs in which each 
was contained: 

Ragweed (Ambrona sp.) 1 

Tarweed {Madia sativa) 4 

Mayweed {Anthemta cotula) 11 

Bur thistle (Centaurea melitentis) 16 

Sow thistle {Sonchua oBper).. 2 

Nightshade {Solanum nigrum) 11 

Lupine (Lupinus sp.) 1 

Clover ( Trifolium sp.) - 1 

Poison oak {Rhxis divernloba) 13 

Alfilaria {Erodium cicutarium) 34 

Geranium {Geranium dissectum) 4 

Mustard {Brasnca nigra) 3 

Miner's lettuce {Montia perfoUata) 13 

Red maids {Calandrinia menzien) 2 

Purslane {Portulaca oUracea) 1 

Rough pigweed {Amaranthtu retroflexu8) 36 

Spurry {Spergula arvensis) 9 

Chickweed {Stellaria media) 42 

Oatchfly (5i7«n« sp.) 21 

Knotweed {Polygonum sp.) 33 

Sorrel {Rumex sp.) 26 

Wild oats {Avenafatua) 8 

Timothy {Phleum pratense) 1 

Panic grass {Panicum sp . ) 3 

Sedge {Carex sp.) 14 

Coniferous seeds not identified 4 

Unidentified 2 

Remains of blossoms were found in 1 stomach. The seeds of 
poison oak were not discovered in the stomachs, but the characteristic 
granules that are embedded in the waxy coating of the seeds were 
identified, thus showing that the birds eat this wax without swallow- 
ing the seed itself. 

SUMMARY. 

The insect food of the snowbirds is composed almost entirely of 
harmful species, of which caterpillars form the largest item. Snow- 
birds do no damage to fruit or grain. They eat large quantities of 
weed seeds, thereby rendering a service to agriculture. 
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WESTERN SONG SPARROW. 

(Meloipiza melodia samueliSf heermani^ and other subspecies.) 

Song sparrows inliabit not only the greater part of California but 
all of the United States, except areas where conditions are unsuitable. 
These birds vary much in habits, as well as in size and coloration. 
Some forms live along streams bordered by deserts, others in swamps 
among bulrushes and tules, others in timbered regions, others on 
rocky barren hillsides, and still others in rich fertile valleys. Each 
area has its pecuhar form, and in fact it is hard to imagine any locality 
adapted to a land bird of the Temperate 2jone which does not fit some 
form of the song sparrow. With such a variety of habitat, the food 
of the species necessarily varies considerably. It is impossible to 
treat here the several forms separately, and the best we can do is to 
give a general idea of the yearly diet of the species as a whole. 

For the investigation of the food of the western song sparrows, 321 
stomachs, belonging to 4 or 5 subspecies, were available. They 
were collected in every month of tlie year, and fairly represent the 
whole State. The first analysis separates the food into 21 percent 
of animal matter and 79 of vegetable. This is less animal food than 
is eaten by the snowbird, much less than by the chipping sparrow, 
but much more than by the white-crowned or golden-crowned 
sparrows. 

Animal food, — ^Animal food, consisting principally of insects, is 
eaten with a fair degree of regularity through the year. Beginning 
with a minimum of 3 percent in September, based on the examina- 
tion of 97 stomachs, it rises gradually to a maximum of over 71 
percent in May. Beetles are the largest item, and a greater or less 
number were eaten every month except December, an omission 
probably accidental. The average for the year is 6.6 percent. In 
June, the month of greatest consumption, nearly 29 percent were 
eaten. With tlie exception of the remains of tiger beetles (Cicin- 
delidae) in 3 stomachs and predaceous ground beetles (Carabidee) in 
10, all were of harmful families, the leaf beetles (Chrysomelidae) and 
weevils (Rhynchophora) being most prominent. 

Hymenoptera (bees, wasps, and ants) were taken very irregularly, 
and amount to only 3 percent of the food. Ants were found in 22 
stomachs, and bees and wasps in 20. Hemiptera, or bugs, form only 
about 2 percent of the year's food, but 17 percent of the food eaten 
in May. The black oUve scale was found in 2 stomachs and a species 
not identified in 1. Leafhoppers, spittle insects (Cercopidee), and 
a few other forms make up the rest of this item. Diptera (flies) were 
eaten from May to September inclusive. In May they amount to 
over 11 per cent, but fall away rapidly, and the aggregate for the 
year is only 2 percent. A few crane flies (Tipulidae) and the house 
fly family (Muscidee) were the only forms recognized. 
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Caterpillars, while taken in nearly every month, were eaten very 
irregularly and to the extent of 4.3 percent only. There was a fair 
percentage from March to August inclusive, but in other months a 
trifle or none, except December, in which 5 percent were found. May 
shows the greatest amount, 14 percent. Grasshoppers are apparently 
not relished by the song sparrow. A mere trace of these insects was 
found in a few stomachs collected in February, May, June, and August. 
They do not form an appreciable percentage of the food. A few 
insects too finely pulverized for recognition, some spiders, and a few 
snails make up the remainder of the animal food, 2.6 percent. 

Vegetable food, — ^Evidence of fruit eating was found in 19 stomachs 
as follows: Seeds of Rubus (blackberries or raspberries) in 9, elder- 
berries in 4, cherries in 2, figs in 1, and fruit pulp or skins in 3. In 
all it amounts to a trifle more than 2 percent of the food. Grain was 
absent in all stomachs collected from February to June inclusive, and 
in November. What was eaten in the other months comes to a little 
more than 3 percent for the year. The most, 11 percent, was taken 
in January, but July shows very nearly the same. This last was 
perhaps gleaned from the field. The varieties are as follows: Barley 
found in 7 stomachs, oats in 5, and wheat in 2. 

The chief food of the song sparrow is weed seed. This amounts 
to 73 percent of the year's food, and varies from one-fifth to very 
nearly the whole of each month's diet. In September, when animal 
food is at its minimum, weed seed reaches a Uttle more than 93 per- 
cent. On the other hand, in May, when animal food is at its maxi- 
mum, weed seed shrinks to a little less than 21 percent. Of the 321 
stomachs, 302, or 94 percent, contained weed seed. Of these, 171, 
or 53 percent of all, were completely filled with it. There were only 
19 stomachs that did not contain more or less of this food. The 
record of this sparrow for eating weed seed is excelled by only four 
species of CaUfomia birds — the linnet, the two goldfinches, and the 
white-crowned sparrow. 

Following are the species of weed seeds identified and the number 
of stomachs in which each was found : 

Sunflower (Helianthua sp.) 1 

Lesser tarweed (Hemizoniafasciculata) 1 

Tarweed ( Madia sativa) 9 

Mayweed (Anthemis cotula) 7 

Bur thistle (Centaurea Tnelitensis) 36 

Sow thistle (Sanchtui asper and oleraceus) 5 

Salsify ( Tragopogon porrifolius) 1 

Henbit (Lamium amplexicaule) 1 

Nightshade (Solanum nigrum) 35 

Nine bark (Opulaster opulifolius) 1 

Turkey mullein (Eremoaarpiis aetigerus) 1 

Poison oak (Rhus diverHloba) 3 

Alfllaria (Erodium dcutarium) 23 
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Geranium {Geranium carolinianum) 1 

Mustard (Brassica nigra) 1 

Miner's lettuce {Montia perfoliata) 26 

Red maids (Calandrinia memiesi) 6 

Pigweed (Chenopodium album) I 

Rough pigweed {Amaranthus retroJUxus) 113 

Spurry {Spergv^ arvengis) 12 

Chickweed (SUUaria media) 32 

Catchfly (Silene sp.) 3 

Knotweed {Polygonum sp.) 44 

Sorrel {Rum^ sp.) 16 

Brome grass {Bromua sp.) .' 4 

Wild oats {Avenafatua) 14 

Timothy {Phleum pratense) 1 

Canary seed {Phalaris caroliniana) 2 

Fox tail{Chaetochloa sp.) 1 

Panic grass {Panicum mngvinale) 4 

Sedge {Carex sp.) 8 

Unidentified 97 

As usual, the unidentified were either ground to pulp or were seeds 
of some unknown grass. Evidently the rough pigweed seed (Ama- 
ranthus) is the favorite. Several stomachs contained nothing else. 

SUMMARY. 

The economic status of the song sparrow can be summarized in a 
few words. It eats a comparatively small number of insects, the 
majority of which are noxious. Fruit and grain are eaten so little 
as to be of no consequence. Nearly three-fourths of the diet consists 
of seeds of weeds, most of which are a nuisance. Neither stomach 
examinations nor field observations furnish evidence that the song 
sparrow does any harm. 

SPOTTED TOWHEE. 

{PipUo maculatus and subspecies.) 

Under one or other of its several subspecific forms the spotted 
towhee occurs almost throughout CaUfomia. As it is resident over 
much of its range, the good or harm it does continues through the 
year. It is eminently a bird of the ground and underbrush, and 
delights in the thickest shrubbery, where it scratches among the dead 
leaves and twigs. Anyone who approaches the bushes too closely 
will probably see the bird depart from the opposite side and plunge 
into another thicket, and in this way one may chase it for hours with 
no more than an occasional glimpse. This bird is not common about 
orchard or garden, the chaparral-covered hillsides and canyons being 
more congenial resorts. It is abundant and widely distributed, and 
hence is comparatively important from an economic point of view. 

For the investigation of the food of this bird 139 stomachs were 
at hand, collected in every month of the year, though November to 
May inclusive were not represented as fully as was desirable. The 
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first analysis of the food gives 24 percent of animal matter to 76 of 
vegetable. Dead leaves, bits of twigs, rotten wood, and other rub- 
bish are very common in the stomachs, and probably are swallowed 
accidentally with more nutritious morsels. 

Animal food, — Beetles are the largest item of animal food, and 
amount to a little more than 10 percent. Although the larger part 
of the towhee's living is gleaned from the ground, only 4 stomachs 
contained the remains of predaceous ground beetles, and 2 others 
the remains of ladybirds (Coccinellidse). Weevils were found in 26 
stomachs, and in 13 stomachs were the remains of that harmful 
chrysomalid beetle Diabrotica soror. Besides these were fragments 
of elaterids, buprestids, and cerambycids, all of which in the larval 
state bore into trees and other plants and do great mischief. Hymen- 
optera amount to 6 percent of the diet, but are eaten rather irregu- 
larly. They are mostly taken in summer, but some appear at all 
times of the year. They were found in 39 stomachs, of which 26 
contained ants, and 14, wasps and bees. 

Bugs (Hemiptera) amount to 14 percent, and are distributed among 
several families; but the only point that merits mention is that the 
black olive scale was found in 4 stomachs and an unidentified scale 
in 1. The spotted towhee does not appear to care for grasshoppers. 
They form only 1.7 percent of the year's food, and are eaten very 
irregularly. In June they reach a little more than 11 percent, in 
August they amount to only 6 percent, and few were found in other 
months. Caterpillars aggregate 3.5 percent of the food. They are 
eaten rather irregularly, without much regard to season, but the 
greatest number, 12 percent, were taken in April. A few flies, some 
other insects, spiders, millepeds, and sowbugs (Oniscys) make up 
about 3 percent, the remainder of the animal food. These last are 
just what the bird would be expected to get by scratching among 
underbrush. 

Vegetable food, — Fruit was eaten in every month from May to 
November inclusive, with a good percentage in each month. Janu- 
ary also shows 11.7 percent, but this was either wild or waste. The 
average for the year is 17.7 percent. The month of greatest consump- 
tion was November, when it amounted to 53.6 percent. All of it 
was in the shape of fruit pulp, not further identifiable. At that time 
of year it could have been of no value. Fruit pulp, identified only 
as such, was found in 23 stomachs. Kubus seeds and pulp (rasp- 
berries or blackberries) were found in 23 stomachs; cherries, grapes, 
and figs in 1 each. Elderberries {Samhucua glauca) were found in 6 
stomachs, snowberries (Symphoricarpos racemosus) in 3, and black 
twinberries {Lonicera involucrata) in 1. The fruit eaten in June and 
July was almost entirely Rubus fruit, which may have been either 
wild or cultivated, except in one case, where the seeds of Logan 
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berries were identified. In August and September the fruit eaten 
was of the larger varieties, Uke apricots, peaches, and prunes. Later 
in the year the wild kinds only were taken. The one stomach which 
contained cherries was collected the last of May. If this bird were 
as abundant as the linnet, it would do considerable damage to the 
larger fruits. Under present conditions its depredations probably 
pass unnoticed. 

Grain was eaten from June to December, inclusive, except in 
November. The amount for the year is 4.7 percent. In August, the 
month of greatest consumption, 16 percent was taken. It was found 
in 17 stomachs, of which K) contained oats; 3, wheat; 3, com; and 
1, barley. As most of this was gleaned after harvest, probably no 
harm was done. 

Weed seed is a standard article of diet with this bird, as with 
many others. It was found in 93 of the 139 stomachs, and 11 con- 
tained nothing else. The average amount for the year is ,34.6 per- 
cent of the food, and it was found in every month except March; 
but as only one bird was collected in that month, the exception is 
probably accidental. January was the month when most was eaten, 
62.8 percent, but as some other months stood nearly as high, this 
has no special significance. Bur thistle seems to be the favorite 
seed, although the towhee does not show so strong a preference for 
any weed as some other species exhibit. 

Following is a list of species identified and the number of stomachs 
in which each was found : 

Tarweed ( Madia saliva) 10 

Bur thistle {Centaurea melitensis) 27 

NightBhade (Solanum nigrum) 8 

Plantain (Plantago lanceolata) 1 

Senna {Cassia Bp.) 1 

Clover ( Tri/olium sp.) 1 

Legumes unidentified 3 

Turkey mullein {Eremocarpos setigerus) 2 

Poison oak (Rhus diversiloba) 11 

Sumac (Rhus sp.) 1 

Alfilaria (Erodium cicutanum) 11 

Mustard {Brassica nigra) 1 

Miners' lettuce ( Montia perfoliala) 8 

Red maids ( Calandrinia menziesi) 2 

Rough pigweed {Amaranthus retroflexus) 11 

Chickweed {Slellaria media) 8 

Knotweed (Polygonum ep.) 4 

Sorrel (Rumex sp.) 5 

Wild oats (Arena fatua) 9 

Sedge (Carex sp.) 3 

Unidentified 34 

Another article of the towhee's food is mast. It is somewhat difficult 
to distinguish between mast and weed seed when both are ground to a 
pulp. As divided, however, mast amoimts to 15.6 percent of the 



Digitized by 



Google 



SPARROW FAMILY. 89 

food. It was found in moderate quantities in stomachs collected 
from September to February inclusive, and in April also it reached 
26 percent, with a trace in June. February was the month in which 
most was eaten, 46.5 percent. It was found in only 22 stomachs, 
but 8 of them were completely filled with it. Leaf galls and some 
unidentified vegetable matter make up a little more than 3 percent, 
and complete the vegetable food. 

SUMMARY. 

The spotted towhee is not numerous enough to inflict any great 
damage, whatever its food habits. Should it become very abundant 
it might do harm to fruit; but it is so shy that the more the country 
is cleared and settled the more rare is it likely to become. 

CALIFORNIA TOWHEE. 

{Pipilo criMsalis and senicula.) 

In rural communities on the Pacific coast, the California towhee 
occupies a place similar to that of the robin in the east. It is quite 
domestic in habits, and not only is it a familiar sight about orchards 
and gardens, but it often builds its nest in the shrubbery and vines 
aroimd the house. Its habits are somewhat more terrestrial than 
those of the robin, and the fruit it eats is largely that which it finds 
on the ground. Like the spotted towhee, it forages much under 
bushes and vines, scratching among the rubbish for food ; however, it 
does not confine itself to such places, but frequents also the open 
ground, looking for insects and seeds. At such times a pair are 
almost invariably seen together. The species does not migrate. 
One or other of its subspecies inhabits most of the valley and foot- 
hill country of California west of the Sierra Nevada and San Jacinto 
mountains. 

For the study of the bird's food 399 stomachs were available, col- 
lected in every month, with a fair number in each month. The first 
analysis gives 14.26 percent of animal food to 85.74 of vegetable. 
The animal food consists of insects and a few spiders, millepeds, and 
snails. The vegetable part is made up of fruit, grain, weed seeds, 
and a few miscellaneous substances. 

Animal food, — The largest item of the animal food consists of bee- 
tles, which amount to 5 percent. The predaceous ground beetles 
(Carabidae) were found in 30 stomachs, and were the only useful 
beetles eaten. Weevils, or snout beetles, were found in 55 stomachs, 
of which 1 contained 15. Among them was identified one speci- 
men of Calandra oryzaj the rice weevil, an insect that does much harm 
to rice. A decidedly harmful species of chrysomelid beetle (Diabro- 
tica soror) was found in 43 stomachs. All the other beetles, which 
belong to several families, are harmful. While beetles were eaten in 
every month except December, the great bulk were taken from April 
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to July, inclusive. In June they amount to nearly 15 percent, which 
is the highest for any month. 

Hymenoptera amount to less than 2 percent. They consist of ants 
found in 47 stomachs and bees or wasps in 23 stomachs. Hemiptera, 
or bugs, are eaten to a small extent in nearly every month, but do 
not reach a high percentage in any. The maximum, 6 percent, occurs 
in March. The average is barely 1 percent for the year. The favorite 
kinds appear to be leafhoppers, shield bugs, and stinkbugs. Black 
olive scales were found in 11 stomachs, and a second species, not 
identified, in 1. 

Caterpillars are eaten sparingly in every month. The amount for 
the year is 3.26 percent, and the maximum consumption, 8.5 percent, 
occurs in March. PupfiB of the codling moth were found in 2 stom- 
achs. Grasshoppers and crickets amount to 2.5 percent for the year. 
In July they aggregate nearly 16 percent, which is a remarkably 
small amount for such a confirmed ground feeder as the towhee. 
They are eaten rather irregularly from April to October inclusive, 
with a trace in January. The remainder of the animal food, consist- 
ing of a few flies and other insects, spiders, millipeds, and snails, 
amounts to a little more than one-half of 1 percent. 

The following insects were identified in the stomachs: 

COLEOPTERA. 

Bradycellus rupesirU, Apkodius ruJbidu». 

Philonthus albionicus. Diabroiica soror. 

Tachyporus califomicus. BlapsHnus pulverulentus. 

Hyprwides omatus. Blapatinus rufipes. 

Ptilinus ruficorrm, Notoxus alamedas. 

Aphodius ragifrfms. Calandra aryza. 



HEMIPTERA. 
LEPIDOPTERA. 



Scdasetia olese. 
Carpocapsa pomonella. 

Vegetable food. — Fruit was eaten in every month from April to 
October inclusive, and also in December and January. The total for 
the year is 4.4 percent of the food. The greatest quantity was taken 
in June, when it amounted to 9.3 percent. Fruit, consisting of pulp 
and skins without seeds, was contained in 24 stomachs, Rubus fruits 
(blackberries or raspberries) in 28, cherries in 4, strawberries in 3, 
and elderberries in 41. Thus the towhee does no great damage to 
fruit — in fact, the fruit eaten is mostly wild or that which has been 
injured and left on the ground. 

Grain is eaten regularly in every month and in a fair quantity. 
It amounts for the year to about 28 percent. The most is taken in 
fall and winter, though the variation is not very marked. August 
appears to be the month of greatest consumption, but it is doubtful 
if this would hold true if more stomachs were examined, as October 
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is about tbe same. June shows a higher percentage than either May 
or July, which indicates that some of the grain was gathered from 
the harvest field. Oats were the favorite kind, found in 140 stom- 
achs. Barley was contained in 34, wheat in 16, and com in 6. Six- 
teen stomachs were filled with grain alone, most of them with oats, 
but several with barley and one with com. 

The towhee is another of those species whose standard food is weed 
seed. It amounts to nearly 51 percent of the yearly diet. Even in 
June, the month of least consumption, it amounts to one-fifth of the 
food, while in December it reaches its maximum, 83.6 percent; but 
a good percentage is eaten in every month, no matter what other food 
is at hand. 

Weed seed was found in 304 stomachs, and 46 contained nothing 
else. The quantity of this seed consumed by the towhees of Cali- 
fornia in one year must be enormous. The following are the species 
identified and the number of stomachs in which each was found: 

Sunflower {Helianthus ap.) I 

Leaser tarweed {Hemizonia/aaciculata) 7 

Tarweed ( Madia sativa) 34 

Mayweed (Anihemis cotula) 6 

Milk thistle {Silybum mcarianum) I 

Bur thistle {Centaurea melitensis) 39 

Burweed {Airmnckia tesselata) 4 

Nightshade {Solanum nigrum) 22 

Plantain {Plantago lanceokUa) I 

Lupine {Lupinus sp.) 19 

Clover ( Trifolium sp.) 9 

Legtimes not further identified 39 

Turkey mullein (Eremocarpos setigenu) 5 

Poison oak {Rhiu diversiloba) 7 

Alfilaria (Erodium dcutarium) 55 

Geranium {Geranium dissectum) 1 

Yellow sorrel {Oxalis comiculata) 4 

Mustard (Brasiica nigra) 10 

Poppy (Eschscholtzia califomica) 2 

Miners' lettuce { Montia perfoliata) 26 

Red maids (Calandrinia memiesi) 4 

Pigweed {Chenopodium album) 1 

Bough pigweed (Amarantkvs retroflexus) 77 

Spurry {Spergula arventis) 2 

Chickweed (Stellaria media) 27 

CaXchfiy (Sileneap.) 5 

Knotweed (Polygonum sp.) 40 

Sorrel {Rum£X acetosella) 10 

Brome grass (Bromus sp.) 5 

Wild oats (Avenafatua) 33 

Canary seed (Phalaris canarienns) 1 

Panic grass (Panicum sp.) 1 

Unidentified 77 

Mast, in the shape of acorn meat, was taken to a sUght extent. It 
reaches about one-half of 1 percent for the year. Vegetable rubbish 
aggregates 2.4 percent. 
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Food of young. — ^Among the 399 stomachs ah*eady discussed were 
those of 16 nestlings. They consisted of one brood of 3 about 2 days 
old ; 3 broods, 9 in all, about 10 days old ; and one brood of 4, probably 
2 weeks old. The three youngest ones had been fed entirely on animal 
food, mostly grasshoppers, caterpillars, and spiders, with a few bugs. 
The 9 next in age had been fed animal matter to an average extent 
of 92 percent, to 8 percent of vegetable food. The animal food 
differs in proportions, not in constituents, from that taken by the 
adults. It is composed mainly of grasshoppers and caterpillars, 
with a few beetles, bugs, and wasps. The vegetable matter contains 
a little fruit, but the greater part is made up of wads or tangles of 
vegetable fibers. In one stomach the tangle consisted of horsehair. 
The same fact has been noted with the yoimg of other species. The 
four that were 2 weeks old had been fed 95 percent of animal food 
and 5 percent of vegetable matter. The animal part is not so largely 
composed of grasshoppers, caterpillars, and spiders as with the 
younger birds, but beetles, wasps, and ants are more prominent. 
All of them contained remains of the beetle Didbrotica soror to an 
average extent of nearly 33 percent. Every one of these 4 stomachs 
contained a tangle of vegetable fibers, which constituted the whole 
of the vegetable food except one seed. 

Some observations were made upon the feeding of nestlings of this 
species. It was found that the young are not fed as often as those 
of some other species, but probably get more at each feeding. The 
parent visiting the nest to feed the young gives food to aU of them 
before leaving, and evidently regurgitates it from the guUet for this 
purpose. As the result of watching two nests for several hours, the 
maximum number of feedings in one hour was found to be 6, but 
from 2 to 4 was nearer the average. During the intervals between 
the feedings the parents could be seen hopping about on the ground 
and in the shrubbery searching for food, with which they appeared to 
gorge themselves, for caterpillars and other insects could be seen 
projecting from their bills. Both parents took part in the feeding, 
though when the nesthngs were very young one bird stayed near or 
upon the nest until the other came, when they exchanged work. 

SUMMARY. 

The httle animal food the California towhee eats is mostly of an 
injurious character. While eminently a ground feeder, it does not 
eat more of the predaceous ground beetles (Carabidae) than other 
birds less terrestrial in their habits, and no more than a due propor- 
tion. In its vegetable food it probably does little, if any, damage. 
The amount of fruit eaten is smaU, and is mostly either damaged or 
wild. While it eats considerable grain, the great bulk is taken in the 
fall and winter months. Probably it does not visit the harvest fields 
much, for although a ground frequenter, it likes the presence cf trees 
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and bushes. The service it performs in destroying the seeds of weeds 
should be sufficient to cover a number of sms, but fortunately there 
are none serious enough for consideration. 

BLACK-HEADED GROSBEAK. 

(Zamelodia melanocephala.) 

During the six months from April to September inclusive, the 
black-headed grosbeak occurs throughout the State of California, 
excepting the arid deserts and boreal mountain summits. Like its 
eastern relative, the rose-breasted grosbeak, it takes readily to 
orchards and gardens, and is common in agricultural districts. It is 
a bird of beautiful plumage and sweet song, and is a welcome addi- 
tion to the attractions of rural life. It often nests in orchard trees, 
and, as is perfectly natural, gets much of its food there. While this 
consists mainly of harmful insects, a goodly part of it is fruit. The 
grosbeak, as its name indicates, has a very powerful bill, and has no 
difficulty in cutting the skin of the firmest fruit. It feeds upon cher- 
ries, apricots, and similar fruits to a considerable extent, but on the 
other hand it habituaUy consumes some of the worst insect pests, 
such as the black olive scale, the 12-spotted diabrotica, and the 
codling moth. The destruction of this trio alone should entitle the 
bird to great consideration, but it eats also other destructive insects. 

For the laboratory investigation of this bird's food 225 stomachs 
were accessible. They were coUected in the six months from April 
to September inclusive, a fair number in each, except the last, when 
only 3 were obtained. These stomachs contained about 57 percent 
of animal matter to 43 of vegetable. The animal matter is composed 
of insects and spiders, with a few traces of vertebrates. Insects, such 
as beetles, scales, and caterpillars, constituted nearly 53 of the 57 
percent of animal food. 

Animal food. — Of the animal food, beetles are the largest item. 
They were found in 190 of the 225 stomachs. Of these, predatory 
ground beetles (Carabidae) were found in 16 stomachs, and ladybird 
beetles (Coccinellidse) in 2. To offset the destruction of these useful 
insects, the 12-spotted diabrotica, which often does serious injury to 
fruit trees, was found in 109 stomachs. Many weevils were found, 
and great numbers of several species of leaf beetles (Chrysomehdae). 
To this family belongs the notorious Colorado potato beetle, which 
at one time seemed Hkely to ruin the potato industry of the East. 
The bird which attacked this pest constantly and systematically was 
the rose-breasted grosbeak, a near relative of the one under considera- 
tion. When the potato beetle finds its way into CaUfomia, as even- 
tually it undoubtedly will, the black-headed grosbeak is the bird most 
likely to become its active enemy. 

Hymenoptera in the form of bees and wasps with a few ants aggre- 
gate less than 2 percent. A worker honeybee was found in one 
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stomach. Scale insects amount to 19.83 percent, or practically one- 
fifth of the whole food. Most of these were the black olive scale 
iSaissetia olese), but a few were the plum and prune scales {Lecanium 
comi and L, pruinosum). So persistently are scales eaten by this 
bird that they were found in 142 of the 225 stomachs, or 63 percent 
of all. While they did not entirely fill any stomach, in 26 they equaled 
or exceeded 50 percent of the contents. Hemiptera other than scales 
amoimt to a trifle over 1 percent. 

Caterpillars, pupae, and a few moths aggregate 7.7 percent. They 
were mostly eaten in April and May. Pup» or larvae of the codling 
moth were foimd in 26 stomachs, one stomach containing the remains 
of 29. Flies, grasshoppers, a few other insects, spiders, and miscel- 
laneous creatures make up somewhat more than 1 percent. Egg- 
shells were found in several stomachs and the bones of a small fish 
in one. The animal food of the grosbeak, it will be observed, is 
nearly all included in the 3 items, beetles, scales, and caterpillars. 
The other substances appear to be eaten merely as makeshifts. 

Following are the insects identified in the stomachs of the gros- 
beak: 

COLEOPTERA. 

PhiynuB variolattu. Syneta albida. 

Rhizobiua ventralis. Gastroidea cyarua, 

Psyllobora taedata. Gastroidea ep. 

Megapenthes elegans. Lina scripta. 

Buprestisfasciata. Diabrotica soror. 

Podabrus sp. Diabrotica trivittata. 

Telephorus consors. BlapHinua ep. 

TelephoruB divmu. Deporaus glasHnus. 

Telephorus sp. Scythropus caltfomicus, 

Aphodius rugifrdns. Dorytomus hispidulus, 

Aphodius sp. Boris ep. 

Lepiura militaris. Balaninus ep. 

HEMIPTERA. 

Saissetia olex. Lecanium comi. 

Lecanium pruinosum. 

Carpocapsa pomonella. 
Apis mellifera. ? 

Borborus sp. 

Vegetable food. — Cultivated fruit amounts to 23 percent of the 
grosbeak's food for the six months that it stays in the North. None 
was found in the stomachs taken in April, but in all other months 
there was a good percentage. Cherries appear to be the favorite 
fruit, as they were contained in 42 stomachs. Figs were identified 
in 24 stomachs, blackberries or raspberries in 23, strawberries in 2, 



LEPIDOPTERA. 

HYMENOPTERA. 

DIPTERA. 
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apricots in 1, and prunes in 1. Fruit piilp, not further identified, 
but probably of the larger kinds, was found in 25 stomachs. During 
cherry season these birds, were almost constantly in the trees eating 
cherries. They do not appear to attack apricots, peaches, and prunes 
so extensively, but they feed freely on figs later in the season. 
Blackberries and raspberries are taken whenever possible, but mostly 
in July and August, after cherries are gone. There is no denying 
the fact that the grosbeak eats much fruit, and of the best kinds. 
Wild fruit amounts to something over 5 percent. All of it was 
eaten in the four months from May to August inclusive, but princi- 
pally in July and August. The only wild fruit identified was the 
elderberry (Sambucus), which constitutes the bulk of this item, and 
w£ts found in 26 stomachs. 

Seeds of various weeds and some grain constitute 14.7 percent of 
the food. Oats were found in 9 stomachs and wheat in 7, but the 
amount was insignificant. The rest of the vegetable food consists 
of the seeds of more or less troublesome weeds, of which the gros- 
beak eats a very considerable quantity. The following is a list of 
the species identified and the number of stomachs in which each 
was found: 

Milk tiiistle (Silybum marianum) 5 

Nightshade {Solanum nigrum) 1 

Bur clover ( Medicago lanceolata) 2 

Poison oak (RhtLS diversiloba) 1 

Sumac {Rhus sp.) 1 

Alfilaria {Erodium cicutarium) 12 

Geranium (Geranium dissectum) 13 

Dwarf mallow ( Malva rotundifolia) 1 

Red maids {Calandrinia menziesi) 6 

Rough pigweed (Amaranihu^ retroftexus) 3 

Chickweed (Stellaria media) 13 

Knotweed {Polygonum sp.) 2 

Sorrel {Rum£X acetosella) 1 

Unidentified : 24 

Food of young. — Among these stomachs are those of 17 nestlings, 
varying in age from 2 to 8 days. The youngest brood, composed of 
3, had been fed entirely on beetles, Hymenoptera, and caterpillars. 
For convenience, codling moth pupse may be separated from other 
caterpillars. The average percentage of each was as follows: 
Beetles 0.7, Hymenoptera 0.7, caterpillars 92.3, codling moth pupsB 
6.3. Note the large percentage of soft food in the shape of cater- 
pillars and pupsB. Broods 2 and 3 were composed of 3 and 4 nestlings 
respectively, and were probably about 1 day older than brood 1. 
Their stomachs were entirely filled with animal food, divided as 
follows: Beetles 15 percent, caterpillars 55.4 percent, codling moth 
pupae 23 percent, scales 2.6 percent, and other insects and spiders 4 
percent. These nestlings had been fed with hard beetles to a much 
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greater extent than brood 1, although only 1 day older. Brood 4 
was composed of 4 nestlings about a week old. They had been fed 
on animal matter to the extent of 96 percent to 4 percent of vegetable. 
The animal food was divided as follows: Beetles 67.6 percent, Hyme- 
noptera 3 percent, caterpillars 2 percent, scales 20.7 percent, and 
eggshells 2.7 percent. The vegetable matter consisted of hulls of 
seeds and rubbish. The increase in beetles and other hard food and 
the decrease in caterpillars in the diet of this brood, as compared 
with the younger ones, is very marked. Brood 5 contained 3 young, 
estimated to be 8 days old. These had been fed entirely on animal 
food, made up of the following elements: Beetles 82 percent, Hyme- 
noptera 10 percent, scales 6.3 percent, larvae 3.3 percent, insects' 
eggs 1.7 percent, and spiders 2.7 percent. Another increase in the 
hard elements of the food over the last is seen here, although the 
difference in age is presumed to be only a day. 

Observations were made upon the feeding of nestling grosbeaks, 
but the results are not remarkable. A nest of 3 young, estimated to 
be about 3 days old when first seen, was watched for one-hour periods 
for several days. The number of feedings varied from 2 to 4 per 
hour. In this respect the grosbeaks much resemble the California 
towhee. Like that bird they evidently collect a lot of food and then 
supply all the nestlings by regurgitation. . 

SUMMARY. 

In summing up the economic status of the black-headed grosbeak, 
the fact that it eats a considerable quantity of orchard fruit can not 
be ignored. That this fruit is taken from the ripening crop on the 
tree is also true. This, however, is the sum total of the grosbeak's 
sinning. It eats but few useful insects and practically no grain. To 
offset its fruit eating, it eats habitually and freely the black olive 
scale, the codling moth, and the 12-spotted diabrotica, three pests of 
California fruit culture. Comparatively few complaints have been 
made against this bird by orchardists, and its depredations are not 
believed to be serious. Should it ever become so plentiful as to cause 
serious loss, no attempts should be made to destroy the bird, but at- 
tention should be directed to devices for protecting the fruit, thus 
leaving the bird to continue its good work in the destruction of insects. 
So active an enemy of insect pests as is this grosbeak can not well be 
spared, especially in view of the possibility of an invasion of the 
State by the Colorado potato beetle.* 

a For further information on the food of the grosbeak, see Bull. 32, Biological Sur- 
vey, Food Habits of Grosbeaks, by W. L. McAtee, 1908. 
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